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Achenbachj T. M. Cue-learnin/ and problem-learning sti;ategie^. in normal 
and retarded children* Paper presented at tb^ biennial meeting of the 
Society for Research in Child Development, New York, March 1967, 

" ' : . " ' 

A cue-learning strategy ^(relying iDn .situational cues) was con- 
^ * trasted with a strategy of rel^jing on active attempts to educe 
abstract relationships among problem elements in a three-choice ^ 
discir imination problem with retardates *and nortnal children, ' 
mental age levels 7 1/2 and 10 years. As predicted, retardates 
took significantly longer than normal^ to give up reliance on * 
a situational cue r(a light prese^ited along with the correct 
choicW), an4, it was found that npni-in's titutionklized retardates 
took significantly longer than, institutionalized children^^^ 
Hypothesizing a- history of,^ failure when relying on their own '| 
•faculties as a reason 'for the increased reliance of retardates 
^ dij situational cueg, the authors devised a second experiment 
in which success or failure was educed prioif to the learning 
task and in which a possible inhibiting effect of waiting for 
situational cue? was tested. Results showed a significant in- 
hibiting effect of waiting' JEor .a situational cue but no signi- 
ficant effect of the success^failure manipuXatioigi* , However, 
pupils from a special' class for retardates emphasizing success- 
ful exjperiences and. selfj^sreliance did significantly 'better on» 
the 'task, giving) up-'treliancqr on situational cues sooner than 
all other teste'd retardates and not significantly later than 
the normals, o 

Ackerman, W, I., & Levin, H, Effepts of training in alternative solutions 
on subsequent problem solving. Journal of Educational Psychology , 1958, 
49, 239-244. ' . 

' Two groups- of sixth grade children were trained to solve 10 
water jar problems. One group was given a single solution to the 
problem, the second was taught that problems were solvable by 
two alternative methods, Oa a succeeding s^t bf problems, with 
solutions different f rom- the two training solutions, the "alter- 
native" group tfended to soJ^^more problems correctly, offered 
significantly more other-than-training solutions, and perservered 
* longer on problems ' they were unable to s^olve. In a transfer < 
test Ss were given 13 jigsaw pu^^les: the first 8 all solvable 
by a single method so that a set might' occur, the final 5 re- 
quiring various solution m'ethods.^ Here, also, the Ss who, were 
trained in alternative methods on the earlier water jar pro- 
1?lems evidenced greater probl,em solving variability by using 
significantly more pieces of the puzzles not used in the train- 
ing series than the no-alternative group, i 



Alberts, E. j & Ehrenfreund, D. Transposition in .children "ks a function 
of age. Journal of Experimental Psychology , 1951, 41, 30-38. > 

Forty-eight nursery school children 3 to 3 ,11 and '4.7 to 5.5 
were trained to choose the smaller of twovsquares "and then tested 
one, two, four and five steps removed from the or igina*^ stimulus. 
It was found that (1) older children had a. high. level of trans- \. 
position, (2) younger children dropped from high to low trans- 
position score as^ the test stimuli varied further from the 
training stimuli, and (3) older children f endedt. to verbalize 
responses to size as^cufe. Ther6 was direct functional relation- 
ship, between mental age and thie amount of transposition on 
stimuli five steps removed from the training pair. 

Almy, M. Young children's thinking . New York: Teachers College Press 
1966. ' ^ 

J This is the initial report of a' longitudinal study of children's 
thinking processes in early childhood i\ with the ultimate aim 
of exploring the educational significance of children's ability. 
A • to understand the principle of conservation. Two groups of " 
k/indergarten first- and , second-gi^ade children from one lower 
and one middle-class school in New York City were given a 
. series of reagHness and achievement tests, as well as several 
M tasks designed to- measure ability ,to conserve. The middle-class 
childreti tested had acquired conservation sooner than lower - 
. class children of the same age, and middle-class children who 
had demonstrated conservation on three different tasks were 
mentally more mature than the others tested. The Stencil Design 
Test, described as a non-verbal test of logical thinking, showed, 
particularly for middle-class children, a rather consistent 
correspondence with conservation ability, 

Amster, H. , & MarasculilOj, L. Effect of type of pretraining and 
variety of instances on children's concept learning. Journal of Experi 
mental Child Psychology . 1965, 2, 192-204, 

», 

^ The effect of instructional set on pretraining performance and 
subsequent learning of the mathematical concepts of set-union 
and Set-intersection was studied in children ajJproximately 10 
years old. Verbal pretraining was found to facilitate learning^ 
during pretraining, compared with aesthetic pretraining. How- 
ever,, in the subsequent concept learning taskj for which the 
same materials were employed, the Ss who h^d aesthetic pre- 
training acquired the concepts more readily than those who had 
rote-learning instructions during pr^etraining. This, difference 
due to pretraining was only statistically reliable among re- 
latively low socioeconomic status (SES) Ss in the conditipn 



that received a small variety of instances of the concept. 
The variety of irvstances presented during the concept learn- 
ing task^did not significantly affect concept acquisition 
^ per se, but generalization .to nefX^ instances was significantly 
greater wheji the concept had been learned originally from a 
small rather than a large variety of instances. 

*? ' ■ ' 

"Anderson, R. C. Can^first graders learn an advanced problem-solving 
skill? Journal of Educational Psychology , 1965, 56^, 283-294, 

A training procedure <eJnploy^ng programmed instruction techniques 
was" used to teach high IQ f irst-graders' to solve problems by 
varying each factor in succe'fesion v/hile holding all other 
factors constant.. On traii;iing tasks presented again later to 
test retention, J the traineA^group (N=30) , solved more problems 
(p < .01) with fewer unnecessary trials (p,< '01) ^haij the 
control group (N=30).. The trained group also solved more 
< transf e^'problems (p < .01) and solved these more efficiently^ 
(pO < .01)* than did the control group. The results indicate, 
contrary to prominent developmental theories , that children 
can acquire, retaili, an.d transfer rather complex and "ad- 
vanced" problem-solving skills when preseilted with the suit- 
able training. 

Andersson, Bengt-Erik. (Concept learning and feedback with two types 
material.) PadagogiSk Forskning , 1965, 2_, 65-79. ^ 

The purpose of ^he experiment described in this report w, j to 
^' examjLne how acqulsitijan and retention of learning material 

are affected by the placement of feedback during the exercise * 
period. Two di^fferent learning materials were used. One of 
\ them represented the concept* learning concerned v/ith direct 
objects. The other represented a more Tnechanical type of 
learrting dealing with calculating the area of* rectangles . 
Each^ learning material consisted of a booklet containing 20 
items, one on each page, and was preceded by a short lesson 
presenting the procedure. ^Feedback was given in two ways, 
^ ei'ther after each item (immediate*^ feedbaclji) or after the entire , 
completed exercise (.delayed feedback).^ The time for each item 
and the time for the feedback were c'onstant. Retentioi} was 
tested vjith two tests, each consistitig of 10 items. One was 
given immediately after the exercise pe^:^od, and the other 24 
hours later. Ninety-two fourth-grade boys and girls were given 
both kirids^ of learning material* With both, immediate feedback 
showed considerable superiority over delayed feedback during 
the learning phase. The retention, on the other hand, showed 
no difference between the tvjo conditions. 
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Angelino, H, , 6c Shedd, C. L. An initial report of a validation study of' 
the Davis-Eells tests of general intelligence ot problem-solving ability: 
Journal of Psychology , 'l955. 40, 35-38. " , ^ \ 

The Davis Eells Test was made ug to control those cultvrar'<^ 
^ ^ di^erences in^children which affect intelligence scores on 

most existing tests. ' A total of 307 children, 152 of the low^r 
sod'l'oeconomiow class. and 155 of the ui^per socioeconomic class^ 
in- the first six grades, was, tested. All differences were 
, statistically significant in favor of 'the economically favored 
gr<Sup.. The authors conclude that this test is still con- 
taminated with cultural factors. ^ 



Annett, M. The classification of instances of four common class concepts 
by children and adults. British Jfournal of Educational Psychology , 1959, 
22, 223-236-. * , ^ . 

, * ^ Dispositional views of .conceptual, thinking suggest the need for 
•'"a descriptive study/ of the ways^n which normal ^subjects of 
variou's ages classify familiar objects. The sortings and 
"explanations of 303 children, aged 5-11 years, and 42 adults, 
y-age4 18 to 73 ye&rs,''in grouping pictures of common objects, 
**V^re analyzed. The explanations were classified for Jpoth form 
and content. Five, methods of explanation were distinguished, 
- only two of which are, recognized in logic, /There were four 
main types of Content^ the most numerous at 'alleges being . 
Jifiose concerned^ with spatial position and activity^ 'The mairu 
developmental changes were found iti method of explanation. 
Older adults perform mor^ like children than younger adults,' 

... f ■ 0 • 

Arnoff, M. The attainment of social s.tudies concepts: The Six year old. 
Paper present;ed at ^the annual meeting 1of the -American Educational Research 
Association, Chicago,, February 1^66* 

The ' cQjisensus of learned opinion is that the *social studies 
curriculum of the public scl\ool is no longer an effective 
» ^instrument for the realization of currently appropriate ^ * ' 
educational goals. One major complaint is that the* fact load 
of the social studies underestimates chlldr^'s abilities, 
especially in the primary grades. It is also argued that ^ ; 
children should not be insulated from studies of the world 
until the fourth yelir of school. Further curriculum development^ 
appears dependent upon assessment of the abilities of* the • * 
*6-year-old to 1) ^develop concepts be^^ond those of first -grade 
social -studies texts, ^ahd 2) learh^selected concepts about a 
foreign culture. i Teachers of first grade were identified as 
"social studies emphasizing'* (SSE) and "non-so^clal studies 



'oriented" (NSS). Thr«ee classrooms "were selected from each 
group. A "Practi^te-Test" ("Famllies^-form A) was administered, 
in December,. These results were not analyzed. Form B was 
analyzed in January 1966. Form I of "Families i^ Japan" was ■ 
administered in January 1966. • 

Atkinson, R. C. , Hansen*, D. N, , 6c Bernbach, H. A. 'Short- texm memory with 
young cliildren. Psychonomic Science ; 1964, 1_, 255-256. % 

Tx^o groups of children, one group composed of 4-year-o]ds, the 
other of 5-year-olds p were subjects 'in a short-term memory ex- 
periment specif icajiy designed for young children. The ri^sults 
ir^dicated tha,t the technique was successful i'rt permitting trhe 
'collection of 9rderly data from^these Ss. 

Ausybel,* D. P. , 6c Sqhiff, H. M. ThS^^^effect of inc(i(lental and exMrimental 
induced experience ih the learning of" relevant and irrelevant caUsat rela- 
tionships by. children. Journal of Genetic Psychology , <»1954, 84/ 109-123. 

With respect to the learning of a r^ilevant and an irrelevant 
causal reiationship in a teete;--toet:er problem by kindergarten, 
, third grade, and sixth grade children, the followi-ng conclusions 
seem justified: The ability to learn a relevant causal sequence 
and to inhibit the learning of an irrelevant caudal sequence 
inqrea&es with age. Despite, the fact that children at all three 
age levels were able to fUtilisie afi irrelevant antecedent cue in 
teaming to predict a consequence, th^ usually offered relevant 

explanations for th^eir predictions, ^;l 

1 ' 

• :} 

Aveiy/ G. E. A preliminary study of the participation of disadvantagecf 
children in inquiry training. Fresno State College, California, 1966. 

Twp groups of fifth and sixth graders, one of which was dis- * 
^ advantaged, were given JL2 weekly inquiry training sessions in 
X a study to deterinine if disadvantaged children can profit from 
a discovery method approach when participating in a group with 
"nondisadvantaged" children. The disadvantaged group made 
significant gains as measured by the STEP Scie\ice Achievement 
Test, while the nondisadvantaged children and controls di^ 
not;^.but the nondisadvantaged children's pretest scores were 
higher than posttest scores of the disadvantaged children. • , 

Further investigation of the inquiry training approach .to ^ * 
, learning v/ith disadvantaged children is underway. <. c; 

o 

Baldwin, A. L. How children learn. Childhood Education , September 1^958.'' 

The problem of insightful vs. non-insightful learning is'di^- 
cussed, as well as the effects of anxiety on learning. It is 
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suggested that botf^ insightful and nonVinsightf ul learning are 
desirable', depending upon the specdfic skills involved and th^ 
level at which they- at^e being taught.'; It is further suggested 

• that anxiety may icip'rove performance if anxiety^^r-educing 
mechanisms which i^fiterfere with learning -are^elimioated* The 
argument as advanced that research in these' ^reas supports the 
notion that toughening the educational process may be justified, 

Balla; D. , & Zigler, E,. Discrimination and switching learning in normal, 
familial retarded, and Qr''ganic retarded children. Journal of Abnormal 
Wd Social Psychology , 1964, 69, 664-669. , ^ . 

In an effort to explicate the contradictory findings of ^earlier 
studies, normals, familiar retardates, and organic retardates at 
^/two mental age levels were trained on either a three- or two- 
choice discrimination t^sk. Following solution of the ori'ginal 
task Ss wer§ switched to either a new- three-choice discrimination; 
a two-choice transposition, or a two-choice reversal problem, 
^ No significant effects on either the first or second pr\)blems 
are found* N=o st^pport is provided for the view thaj: th^ cogni- 
tive functioning; of retardates is inherently different from 

• normals of the same mental age. 

Bardecki, A. Child *s appreciation of relation of paJrt and whole. ( Psych 
logical Abstracts , 1962, 36i, 304.)- 



Replication of experiments carried out by Jean Piaget and Alina 
Szemska. «^ The author believes^ that his experiments confirm 
their basic thesis that children age 3-9 are, unable t=^ think 
on an (Operational level . 



Baumeister, A. A., Beedle, R. , & Hawkins, W, F. Transposition in normals 
and rejpardates under varying conditions of- training and test. American 
Journal-of Mental Def iciency , . 1964, _69^ 432-437. 

* 

Forty institutionalized retarded adolescents, disignos^d as 
cultural-familial (mean CA=15.53 mean IQ=57.7), and 40' normal 
children (mean ^CA=7.68, mean IQ-109.8) .matched rou<ghly on 
mental age served as Ss. "Half the Ss in. each intelligence 
group w^re conditioned to respond to the middle-9i:2"ed and the 
remainder were trained to the largest of 3 blocks with 
^area ration of '2fll The training blocks ranged in are>a?' from 
1 sq. in. to 4 sq. in. Tests of transposition vjere conducted 
under 2 coi\dit ic^^s : overlapping and non-overlapping. In the 
overlapping test(jthe l^,].ocks included the 2"^ larger forms employed 
in original, learning and^a 3rtf, ^ in. square. In the non- 
over lapping, situation, a s§t of these blocks was used, all 3 



of which were larger than those used in original learning. 
There were no differences between retardates and normals with 
respect to transposition. Nor were any differences in trai'S-- 
position attributable to the overlapping vs. non-overlapping 
variable. 



Baumeister, A. A. Analysis of errors .in the discrimination learning of 
normal and retarded children.. Psychonomic Science , 1966, _6 (12), 515-516 

Normal and mentally retarded children were tested on a t^iree . 
choice size^^discriminaplon 'learning problem. Host of the 
normals and about half of the retardates were able to reach 
^ criterion of five consecutive correct responses within 60 
trials. An analysis of response patterns in^iqiated that the 
^nonlearners made a much higher proportion of perseverative 
errors tha^n the learners. By contrast,, the successful Ss wefe 
character i{;5ed by a pronounced tend'enqy to commit alternation 
errors . / , . 

Beier, E. G. , 6t Donoviel, S. J.\ Repeated exposure of "subliminal stimuli 
to different age groups. ^ Journal of Genera.1 Psychology , 1963, i69, 181- 
186. • - ^ 

Ir{ a follcn>;-up to a series of studies which led to a baiic 
reappraisal bjf the concept of the "subliminal stimulus" it 
/ was 'found that cues relevant to solving a;>problem in a 

learning task evidently facilitate the* solving of a problem, 
whether or not S- is able to ^[eport the cues.* When cues are 
introduced where the task is peripheral tt) the main activity 
of the S, relevant cues will not give help, in problem solving. 
Other results of £he series suggest confirmation that so- 
called subliminal cues become reportable with repeated ex- 
posure, that lower, shutter speed j.1icreases -ear ly reportabflit^, 
that words vfitl^ greater redundancy (land-and) are more quickly 
reported, and that age does not appear to influence report- 
abiiitV- ' " 

Beilin, H. Perceptual-cognitive conflict in the development of an in- ^ 
variant area condept. Journal of Experimental Chjld PsychQlogy , 1964, 
L (3), 208-226. ' 

A hypothesized perceptual-cognitive conflict condition was 
used as an analogue in testing performance of children 5-11 
years of age on Piaget's area conservation problem. Judgment 
of area equality in the "conflict" condition was more difficult ^ 
for all ages than the "no-conflict" condition. Predicted 
utilization of infralogical strategies; (iterative and 



trans locational) in makitig the area equality.,. judgments was 
confirmed. Employment of those infralogical methods i^as 
^inversely related to the complexity of conflict patterns. 
Attainment of correct area equality decisions waS on an all- 
or -none basis. The inability to utilise aval-table cognitive 
•resources in making equality judgments when patterns are not 
^congruent is discussed. 
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Beilin, H. Learning and operational convergence in logieal thought devel- 
'opment. Journal of .Experimental Shild Psychology > 1965, 2, 317-339. 

Kindergarten Ss <N=170) were tested^ trained and retested on 
conservation-^asks . Pre a^d posttesting w.qre on length, number 
and area conservation usihg nonverbal reinforcement, verbal 
orientation-reinforcement, verbal^rule instruction and "equi- 
libration*' methods. ^Results indicate training to be effective 
in facilitating conservation'perf ormance but principally with 
the verbal rui'e itistruction method. No conservation learning 
transferred to the ^rea task. Correct verbalization of the 
c'ons6r3^ation principle, bd^ before and after training, was 
less predictive of correct performance in conservation tasks 
than the reverse. On pretest, there was little convergence of 
conservation performance for children who did not f ully^conser\re . 
Training ijiaterially increased convergence, but not Co th^ extent 
represented among conservers who- acquired the capacities less, 
formally. 

Beilin, 'H. Feedback and infralogical strategies in invariant area concept 
tualiz^tion. Journal of Experimental Child Psychology , 1966, 3^^ 267-278. 

An attempt x^as made with 236 first and second gracje Ss ^to im- 
prove performance in a quasiconservation task where a high 
rate of error was previously reported. Translocation, iteration, 
and feedback training methdds^werfe used. Only the feedback 
procedure proved effective, geedback is intsepreted as lead- 
ing to the use of available inf ralogi'Cal (trans locative and 
iterative) strategies jdn an all-^or-noi^e basis, Quasicon6>ervatioii 
* is identified as an example of static object invariance, and 
conservation as an example of dynamic object invariance. 



Beilin, H, , & Franklin, I. C. Logical operations in area and length 
mS^surem^t: Age and trashing effects. Child Development , 1962, 2i: 
607-618. ^ 

f- 

Piaget, Inhelder, and Szeminska's characterization of the 
development of length ar^d area measurement was tested v/ith 
first and third grade children. A delibrate attempt to in- 
fluence measurement concept acquisition by instruction v;as 
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■ also tested in a Eransfier of training experimentX It was found 

that length TneasureTne"tit is achieved prior to, area measurement, 
^- contrary to the Fiaget et al . description. For the first and 
third graders ^"he achievement of measurement is affected by the 
tcest itself, aud .thi;rd graders are influenced further by in- 
si^ruction in measurement coAce|)ts. . Piaget's developmental theory 
is given supp^^r^; by t^e evidence that no first grader achieves 
operational area measurement eveiTwith training and instruction, 

. . ; . ' \ 

Beller, E. K. , Weber , W. Amidon, E. Teacher behavior and intellectual 
' functioning in deprived kindergarten children. Paper presented at the 
annual meeting 'of. the American Educational Research Association, Chicago, 
1966. 

A stuSS^ to test the hypothesis that indirect teaching behavior 
at kindergarten .l^vel enhances the intellectual functioning of 
deprived children was .carried out with 79 children, 4 to 6% 
years of age, 95 per cent Negro of extremely deprived lower 
"class families Teachdr-pupil interaction and intellectual 
functioning of children were assessed. Children taught by 
teachers with, an indirect method -tended to perform higher on 
' both verbal and non-verbal measures of intelligence. 

Berlyne, D. e/' Regent developments in Piaget's work. British Journal of 
Educat ional Psychol ogy , 1957, 27,, 1-12. 

'A survey of Piaget's recent work on the development of children's 
psychological functions from birth to adolescence concentrates 
on the cognitive aspect of behavior, without neglecting, affec- 
tive factors. Selected bibliography of 18 title| in English and 
French dating from 1949. 

TBerlyne,^D. E. Conflict, Arousal and Guriosity .. New York: McGraw-Hill, 
1960. " • -"V ' 

A review of literature and theoretical analysis of research in 
areas of exploratory behavior, novelty, attention and conflict. 
Findings arfe discussed in terms of a modified drive-redaction 
learning theory, and neurophysiological data are involved 
throughout. Implications for the psychology of knowledge and 
thinking, and for art and humor are noted. Includes a name 
and subject index, ^602-item bibliography. 

Herman, P. W. , & Graham, F. K. Children's response to relative, absolute 
and position cues in a two-trial siz^ discrimination. Journal of Compara - 
tive and Physiological Psychplogy , 1964, 57, 393-397. 
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Ninety-six 2-year --olds and 96 4ryear-olds were used to test 
the capacity of relative size to serve as a stimulus where only 
one generalization gradient could be operating,; The effects 
of a single fprced reVard or -nonreward on the distribution of 
second-trial choices in a 2-p£tir size discrimination were 
determijied. By manipulating the size and position of S-stimuli, 
choice of position, absolute size, and relative size could be 
evaluated independently. Only response to relative size showed 
signif icant ^^f f ects of age and differential effects of reinforce- 
ment. Reward produced a significant increase in same relative 
size choices. Younger children perseverated arid older children 
shifted choices after nonreward. 



Bingham, A, Problem-solving in all areas of learning. Childhood Educa ° 
tlon , December, 1958, 

The import'ance of problem-solving'^abilities in everyday life 
are discussed, and a problem is defined as "a hj.ndrance that 
blocks an individual's prer.ently constituted powers to 
achieve a desired goal,*" Essential elements of a problem are 
suggested and some components of the problem-solving process 
are listed. Suggestions are given for orienting classroom 
experiences of children toward the development of problem- 
solving skills. 

Birch, H, G^. , &. Belmont, L. Auditory-visual integration, intelligence and 
reading ability in school children, Perqeptual and Motor Skills , 1965, '2^-, 
295-305, 

A total of 220 elementary school children participated in a " 
developmental study of auditory-visual equivalence. It was 
found that improvement in auditory-visual integration' was 
most rapid in the earliest schoQl years and reached asymptote 
by the fifth grade. The correlations obtained between IQ and 
auditory-visual integration suggested the possibility that in 
acquiring reading skill primary perceptual factors are most 
important for initial acquisition, but more general intellectual 
factors for later elaboration^ 



Birchj Ho G. , & Bortnet, M. Stimulus competition and category usage in 
normal children. Journal of Genetic Psychology ^ ,1^663 K)9 (No. 2)^ 
195-204, 

The object -matching behavior of 188 normal children, 3-10 years 
of age, was studied Xi/ith the index object presented among 3 
objects from which a matching choice had to be made in terms 
of function and class membership, with either similar or non- 
similar stimulus features. ^ It v/as found that when stimulus 
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similarities were available for choice, young children prefer ° 
entially matched for these. When such stimulus competition was 
eliminated, many children exhibited the possession of previously 
unexpressed concepts of class and functional' relatedness . The 
results are considered in relation to the problem of concept 
possession as contrasted with concept availability in normal 
and brairj-damaged persons. 

Boger, J. An experimental study of the effects of perceptual training 

on group IQ scores of elementary pupils in rural ungraded schools. Journal 
of Educatioakl. Research , 1952, 46, 43-53. 

Twenty-fiv^ rural white and 29 Negro children in grades 1-4 
were provided with stijnulating visual materials involving 
reasoning ability of a perceptual nature in a study to deter- 
mine whether such training would enhance perforinance on sub- 
sequent intelligence tests. The children, each group in an 
intact rural classroom under a single teacher, were given the 
Otis Quick Scoring Mental Ability Test and the California Test 
of Mental Maturity ]3efore the 5-month training period. Train- 
ing provided practice in noting details, perceiving spatial 
relationships, detecting, likeness and difference in pictorial 
and geometric patterns, and developing coordination of eye-hand »^ 
movements. Both Negro and white children showed significant 
increases in total IQ * s and California non-language scores after 
. training, as well as 'on Spatial Relationships ancj IlogicaA 
Reasoning scores subtests of the California test. Gains were 
maintained 5 months after the training period. 



Bowes, A. E. Problem difficulty as a factor in learning set formation 
by children. Dissertation Abstracts , 1963, 22, 4752. " 

Sixteen boys and girl^ of average or higher intelligence, grades 
1-3, were given a series of problems using Munsell, color 
standards as stimuli in a study to contrast multiple problem ^ j 
learning, or learning set, with single problem learning. Pro- 
blem difficulty was varied by using similar or dissimilar 
stimuli. Two groups got problems at one level (hard or easy) 
only, and two groups switched levels after six problems. It 
was expected (1) that Ss would show slower inter- and intra- 
problem learning of difficult problems, (2) that positive 
transfer would be found for groups switching conditions, (3) 
that svjitching from hard to easy would facilitate learning 
set formation, and (4) that switching from easy to hard would 
result in increased errors immediately following the switch, 
but would fesult in over-all positive transfer compared with 
the group given only difficult problems . Results confirmed 
the hypotheses, with problem difficulty proving an important 
variable in learning set formation. ) 



Braine, L. Go Age changes in the mode of perceiving "^geometric forms. , 
■ Psychonomic Science , 1965s 2', 155-156. 

This experiment provides evidence that the order in which parts 
of a form' are scanned changes in yt<^ preschool peripd. Geo- . 
toetric forms x^ere constructed to have focal and distingaishing 
' features^ and the forms v/ere presented tachistoscbpically in 
two orientations. Recognition was enharla^d 'in 3-year-old Ss 
wlien the form w,as . oriented with the focal fyart at the top and 
the distinguishing feature at the bottom, whereas Ss about 5 
years old recognizee the forms better \<ihen the distin^ishing 
feature appeared at the top. ' f 

Braine, M» D. S. -The ontogeny of certain logical .operations : Piaget s 
formulation examined by^ nonverbal methods. Psychological Mon^praphs ,* 
1959, n (Whole No. 475),; 43p. / , 

- ■ ' , r ' ^ ' / 

Children 3.6 to 7.0 years of age from two day-nurseries in New 
York City served as Ss in an investigation of Piagetl'^ theory^ 
of the development of intellect. The development of logical 
inferences and the concepts of. position order were, studied 
under different experimental treatments. 



Braine, M. D. S. De^ielopment of ".a grasp of transitivity of length: A 
reply to Smedslund. ( Child Development , 1964, .35, 799-810. 

c 

A critical reaction to S^i^dslund's recent report of an S-year 
emergence of transitivity of length is based on evidence indica- 
ting^ that the task requirements* v/ere probably not clear^to 
Smedslund 's>Ss, and that his data are consistent with aii 
earlier age of emergence. Second, Smedslund 's contention that 
sim^e generalization* processes account for the writer's 
finding of length translvitity in most 5-year-olds is disputed 
by a control experiment reported. Smedslund's own data on the 
point seem irrelevant. Further, it is argued that the kind of 
. experimental procedures advocated by the writer yield better 
support for Piaget's concept of developmental stages than 
"classical" Piagetiau procedures. 

Braine, M, D. S., & Shanks, B. L. The conservation o£ a shape property 
and a proposal about the origin of the conservations. Canadian Journal 
of Psychology , 1965, 12/ 197-207. 

^ The development of a gra$p of the distinction l^etween real ancf" 
phenomenal shape is explored in an experiment in which refraction 
in water is used to make bent rods look straight and straight 
rods look bent. Responses vjere required to the questions , 
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''Which looks bent?" and "Which is really bent?" Results showed 
that most children are- capable of distinguishing real and 
V. phenomenal sh^pe by about 5 years of age. The age trends 
found are the' same as those previously found in 3 size con- 
servation experiments. It is suggested that his concord'ance 
in results is due to the development of a .quite general dis*- 
tiriclJrOn between real and phenomenal properties of objects, 
* .and that this distinction is the basis 'Of the' conservations. 
This proposal is elaborated; it diffex:^ from Piaget's views in 
implying that the coaservation of non^quant if iable attributes > 
ie?g.^ shape) exists and has the same basis as the conservation 
of quantifiable attributes. >^ . ' 4 

BrjLson, D. W. Acceleration of conservation of substance. Journal of 
genetic Psychology , 1966, 109, 311-'322. 

Twenty-four nonconserving Ss received experimental training de- 
signed to induce conservation of substance. Twenty-six matched 
control Ss were not trained. Training was in the conservation 
of inequalities of liquid in a situation vjhere the.S^s ex- 
pectation of an event wa? Reversed* Twelve of the experimental „ 
Ss showed evidence of acquiring conservation. Five of these 
Ss gav^ at least four of five correct conservation predictions. 
The five experimental Ss with four porrect predictions per-& 
formed similarly to Ss possessing conservation before the 
experiment oi;i an extinction item. 

Brown, B. R» , & Deutsch, M. Some effects of social class and race on 
children's language and intellectual abilities, a new look at an old 
problem. Paper presented at the biennial meeting of the Society for 
Research in Child Development, Minneapolis, March 1965* 

TwO'»4iundred ninety-two New York children, grades 1 and 5, from 
lo^ SES '•neighborhoods, were studied to determine v;hether intra« 
class variance can be accounted, for more precisely by identify- 
ing the relevant factors that may operate to either enhance or 
inhibit the development of specific cognitive abilities. Six 
social variables, each of which correlated significantly with . 
re&ding level scores, were combined to form, an index of relative 
deprivation. The vocabulary subtest of the WISC, the Lorge- 
Thorndike Intelligence Test, the Peabody Picture Vocabulary 
Test and the Gates Paragraph Reading Test we're used to measure 
specific levels of cognitive performance; ,and these scores 
were examined statistically in relation to'^^data on SES, .race, 
and relation deprivation. Results demonstrated that intra- 
class variance can be accounted for more precisely than has 
been doile in the past, and that within a ^ocio-economic 
status group pafrticular levels of cognitive performance reflect 
certain specific environmental characteristics. 
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Bruner, J. S, The cognitive consequences of sensory deprivation. In P. 
Solomon (Ed.)^ Sensory Deprivation ^ Cambridge: Harvard University 
Press, 1961; Pp. 195-207* 

^ To operate effectively in, an environment an organism mu^ develop 
a model of -the environment as a means of conserving information 
in concepts or universals, and to enable it to perform the kind 
of inference which goes beyond the information given. This ^ 
kind of learning develops gradually and organizes rules that 
conserve and represent the redundant structure of the environ- 
ment, A rich sensory environment permits the development of 
differentiation of sjpheres of activity, sensory modalities, 

I and events within modalities. Sensory deprivation prevents such 
development. Early sensoyy deprivation prevents formation of 
adequate models and strategies for deali.ng with the environ- 
ment, and later sensory deprivation in normal adults disrupts 
the vital evaluation process by which one constantly monitors 
and corrects the models and s^trategies one h^as learned to employ 
in dealing with* the environment. 



Bruner, J, S. The course of cognitive growth. American Psychologist , 

1964, 19, 1-15. _ 

d . ' , ' 

Develbpment of human intellectual functionCng from infancy to 
maturity depends upon the mastery of techniques and cantiot be 
understood v/ithout reference to such mastery. These techniques 
are not, in. the main, inventions of the'^ individuals who are ^ 
growing up; they are, rather, skills tiPansraitted vaith varying 
efficiency and success by the cultures-language be^ng a prime 
examjple. Cognitive growth, then, is in a major V7ay the grovath 
of S5mibollc functioning. 

Bussis, A. M. , 6: Melton, R. S. Piaget for first grade teachers: A guid 
for understanding intellectual development. Paper presented at the 
annual meeting of the American Educational Research Association, Chicago 
February 1966. 

Items significant for cognitive development of first-grade ■ 
children were chosen to indicate development at the Piagetian 
level of logical ^concrete functioning. Con<2epts of space and 
time, grovjth of logical reasohing, understanding mathematics, 
cpral communication, learning about the world, and imagination 
And creativity were reorganized into the follpvaing six areas: 
basic language skills, concepts of space and time, beginning 
logical concepts, beginninjg mathematical concepts, the growth 
of reasoning skills, and general signs of development, after 
the first year's tryout in a sample of 25 New York City s^chools. 
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Butts, P, The evaluation of problem solving in science. Journal of 
Research ,in Science Teaching , 1964, 2, 116-122. 

A test for problem solving at the fifth- and sixth-gradie levels 
of science instruction is described. Types of problem solving 
behavior measured '^included early formation of a hypothesis, 
, specific experimentation with relevant variables vs. random 

guessing, introduction of control to test validity of hypothesis, 
and specific attempts at verification of hypothesis. The test 
also requires the' child to classify information as relevant, 
extra but useful, duplicate, or irrelevant. ' * 

fl ' 

Cantor, G. N. Effects of three types of pretraining on discrimination 
learning in preschool children. Journal of Experimental Psychology , ^1955, 
49, 339-342- 

Three groups, each consisting of 20 childre^i, aged 3-5, were given 
identical treatment in a transfer task situation after 'having 
training with or without relevant labels* Results supported 
the predict ion that possess>ion of names for stimuli in learning 
. a task enhances performance. 

Cantor, G. N„ The roles of attention in cognitive development familiariza- 
.tion effects and attention. Paper presented at' the biennial meeting" of 
the Society for Research in Child Development, New York,. March 1967. 

Several studies invplving the stimulus familiarization' effect 
(§FE) and the change effect (CE) are' discussed. SFE refers to 
the finding that a child's response speed is faster to noil- 
familiar than to familiar' stimuli , and CE refers to the finding 

^ that response speeds tend to be faster on a series of ''change"\ 
trials alternating between familiar and non-familiar stimuli 
than on non-change trials (all familiar or all non- familiar 
stimuli.) Whether the SFE and CE are obtyained seems to depend 
on the particular kind of motor task utilized and the particulat 

. response measure used. Several possible explanations for these 
effect^ are, discussed, including a heigEtene^ state of "arou^sal,'* 
associative interference, and the cumulative development of 
strong attentional or orienting responses. The latter is sug- 
gested by the authqr to account for the relative durability 

' of the effects. It- is suggested that we are far from under- 
standing the mechan:^sm of^ in particular, the CE, ^, 

Cantor,- J. H. , 6£ ,Cantor, G. N, Functions relating children's observing 
behavior to amount: and recency "of stimuljiis familiarization. Journal of 
^ , Experimental Psychology , 1966, 77 (6)^ 859-863. 

Subsets of 18 stimuli were presented to 108 kindergarten chil- 
dren and successively repeated sq that the effects of amount 
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of stimulus familiarity could be studied within phases. Fol- 
lox^ing five sessions for familiarization, all Ss received test 
phases after 5-minute, 2-day, and 7-day intervals. Although 
the overall means for the test phases differed significantly, 
no interaction waS found between time interval and amount; of 
familiarityl 



Carey, J. E., & Goss, A. E. The role of mediating. verbal responses in the- 
conceptual sorting behavior of children. Journal of Genetic Psychology , 
1957, 90, 69-74. 

Forty preschool age children were divided into four groups of 
10 Ss each. Eight blocks representing combinations of tall, . 
short, large, small, circular, and .square were presented ofie^ 
at a time in thp window, of at box-like exposure device. The 
experimental h3rpothesis of positive transfer from verbal learn- 
ing to learniijg to sort x^s partially confirmed. 

' ' ' 

Carpenter, F, Educational significance of. studies on the relationship 
between rigidity and problem-solving. III. 'The learning approach. . 
Science Education , 1956, 40,, 296-311. ' * - 

* A' number of studies of variqg'S types of rigidity iri problem- 
solving are reviewed, and the results - discussed 'in terms of 
the implications for education.- "Eihstellung" behavior,, the 
blinding effect presumably due to strong habits which stand 
in the way of elicitation of more successful modes of response, ^ 
is discussed', as well as simple and repetitive perseveration, 
and other "rigid" behavior. Attention'is paid to personalo , - 
characteristics and training methods which seem to be associate^ 
^^l±th rigidity,^a^id to factors which combaC ridigi'ty, such as 
distributed rather than massed prac^tice, non-timed rather than 
time tasks, and low ego involvement on the part of the learner. 
Some implications for classroom use included the desirability 
of a non-authoritarian classroom atmosphere, allowing i3uffitiient 
time for the learning of difficult material, rewarding. a variety 
of responses and teaching to inhibit habitual responses. 

( 

Carpenter, F. Effect of different learning methods on concept formation. 
Science Education , 1956, 40, *282-285. 

The Hanfmann-Kasanin or Vigotsky Block Test wa^jus^d to test 
the hypothesis that learning of concepts is facilitated under 
meaningful compared to rote procedures. In condition I (mean- 
ingful) Ss were presented with randomly placed stimuli in 
normal positions on a flat surface and were asked to select 
members of a class. In condition II (rote) the experimenter 
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presented the same stimuli and dominated Ss' attention by a 
continual line of verbal instruction. A posttest, given after 
one w|ek, asked.JSs to pick out certain stimuli under a tyo- 
minute time limit* Functional or meaningful learning of con-' 
cepts was found to be more efficient than rote learning when 
measured by.retention and aj^ility tp yerballze meanings of 
learned' concepts. Concepts rSPerring to classes of material 
objects were better unders±ood when S manipulated and studied 
* objects. ^ * ■ 



Chase, C. I. An application of levels of .concept formation to measure- 
ment of ' vocabulary . Journal of Educational Research , 1961, 55^, 75-78. 

Twenty-six f if4:K-graders were^ asked to choose from four defini- 
tiorr^of each of a list of 25 arithmetic vocabulary words. The 
definitions provided were a concrete example, a description of 
functional usage, an abstract of conceptual definition, and 
an incorrect distractor. It was concluded that there is a pre- 
ference for definitions^ at levels of concept formation corres- 
ponding to progress in development of d concept. A three-level 
approach to measurement^ of concepts in arithmetic and other 
subjects is siaggested 



Clapp, W. F., 6c Eichorn, D, H*. Some determinants of perceptual investi-^ , 
gatory responses in children. Journal of Experimental Child Psychology , 

1965, 2, 371-388. 

In contrast to the generally positive results^ from identical 
expei;iments Wjith adults obtained separately by Berlyne and 
^ Minton, redundancy (i.e., relative uncertainty) showed -no 

significant inf luence«^ on responsiveness in three experiments 
with 24 nursery school children, using both geometric and 
meaningful stimuli. 

/ - • ' . , 

Cobb, N. J., 6c^Price, l^. E. Reversal and nonreversal shift learning in 
children as a function of two types of pretraining. Psychological Reports 

1966, 19 (3-?aTt 1), 1003-1010. 

Nursery school children were given pre-training with verbal 
labels for either one or two of the stimulus (^mensions in 
the discrimination task? prior to learning either a reversal, 
shift, a nonrevelrsal shift, or a control shift. Pretraining 
was found to have no measurable effect on later shift learn^ 
ing, nor on the ease of learning the three types. of shift. 
Comparisons were made with the Jesuits other studies which 
alsoi'indicated a failure of young children to use available 
labels as mediators of their choice 'behavior; 
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Corah, N. Color and form in .childreir* s perceptual behavior i Per - 

ceptual ^nd Motor Skills , 1964; 'l8, 313-316. • 

Eighty preschool children and 80 older children matched *peT^ 
ceptual stimuli by either color or form. Results supported 
earlier studies in that age differences \(rere highly signifi- 
cant (younger children match on the basis of color) while 
there were no sex differences. These results were considered 
in relation to Piaget's concepts of concentration and de- 
centration. 



<;orah, N» L. , & Gospodinoff, E. J. Color-form and whole-part perception 
in children. Child Development , 1966, 37_, (4), 837-842. ^ * 

Forty preschoolers and 40 third-graders and 30 adult Ss were 
presented color-foxm and whole-part ' tasks in a developmental 
-Study, y Young children .gave ijore color and part tnatches than 
did olaef children. Under brief exposure, adults'also gave 
more color and part matched than did control adults . Color ^ i 
and part matching were significantly related. The results • 
were consistent with the theoretical • position that centration 
effects underlie both color and part matching. . 



• Corah, N. L., Jones, S. A., & Milled,* B. B. The. relation of verbal 
intelligence and color form discriminative ability to children *s color- 
^ matching and form-matching behavior. The Journal of Psychology , 1966, 
62, 221-228. ^ 

A group of 24 preschool "color responders** and a group of 24 
preschool "form responders" were given tests of intelligence, 
0 color-discrimination, and form-discrimination. No significant 

differences between groups were found on these measures. 'A 
replication with two groups of 24 kindergarten children demon- 
strated that form responders discriminated color with signif- 
cantly greater accuracy than colour responders. Inte/lligence 
and color-form response were also assessed in a group of 40 
third-graders. Again IQ was related to form matching, but 
the relationship fell short of statistical significance.- The 
author postulates that color response can be considered as 
either a centration effect or a learned preference. 

' Corman, B. R. Leading: II. Problem solving and related topics. 
Review of ^ducat:^nal Research , 1958, .28^, 459-467. ^ 

A "review of recent research reflecting the rising interest 
In human problem solving.^ The need for more direct classroom 
test^'; of theeSretical models was pointed up (91 references). 
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Covington, M. V. Spme effects of stimulus familiarization on discrimination 
Unpublished doctoral dissertation, University of California, Los Angeles, 
1962. 

Seventy-two cli^ildren just entering kindergarten were divided * 
into g^roups of high and low status (based on parents* education) 
and tested on perception of abstract forms before and after 
. training with^ the forms. Both groups improved their scores 
, on the perception measure after training with control groups 
showing little gain, but the low-status group improved signif- 
icantly more than the high-status group. Since ""the tv/o groups' 
©cores were npt significantly different on poBttest, it was 
suggested that the high-status group was near maximal perfor- 
mance pxior to the treatment. 

Coxford, A. F. , Jr. The effects of instruction on the stage placement of " 
children in, Piaget's seriatlon experiments. Arithmetic Teacher , 1964, 
11, 4-9. 

— V • 

A study to replicate Piaget's work on understanding af numbers 

in children, and to investigate the effect of instruction on 

level of understanding of numbers matched Ss 21 to 89 montlis ^ 

in pairs, one experimental and one control.^ Identical pre- 

and posttests were given, with a four-week instructional 

period, of 15 minutes per day for the experimental Ss. Results ^ 

showed children with no understanding- of numbers were npt 

significantly affected by instruction, but Ss in transitional 

stages showed significant improvement. 

Cronin, V. S. Comparison of three methods of mirror-image reversal 
discrimination with kindergarten and first-grade children. Dissertation 
Abstracts, 1966, 27(4), 1279B. ^ 

A total of 144 kindergarten and 72 first-grade children partic- 
pated in this study of three methods of mirror image discrimina- 
tion. Methods of preaentation were: (1) same-difference 
judgment for tv70 triangles presented as a pair; (2) choosing 
the different triangle from a triad; and (3) choosing fnom a 
pair to match a sample. Some groups vrere corrected on all ^ 
trials, while oth^r groups never were, and some groups received 
trials in a reversed order to cotrect for^possible order 
effects. Method 1, but not 2 and 3, showed signif icartt 
differences between corre.cted and uncorrected subjects. Under 
conditions of corrections there were no significant differences 
between the methods. Older children performed significantly 
better than younger ones, atid boys better than girls. More 
errors were made with u|!>side down triangles (horizontal line 
on top) and matching waa more difficult on items with a dif- 
ferent figure separating the tyo which were the same. 
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Cross, H. A,, 6c Tyer, Z. E. The overlearn;Urg reversal , effect in pre- ' 
schbol children a^s a function o£ ag/. Psych on omic Science , 19^6, ,<6 (4), 
175-176. '\ • 

. It was hypothesized that the j&ifference' between animal and * 
.human reversal learning was related to the greater perceptual 
experience .Qf the primates rather than phylogenetic ^evel. 
Tv70 age groups' of preschool children were given a reversal 
either afteif criterion or overleaming. As , predicted, over- 
learning produced effects with younger children but not older 
ones . . . * 

Cross, K. P., &: Gaier, E, L, Technique in problem-solving as a predictor 
of educational achievement. Journal of Educational Psychology ^ 1955, 4(6, 
193-206. 

One the basis of results obtained with\the BaTance Probl-ems 
Test, a device which shows how an individual se^pcts and makes 
use af princijples as opposed to factual information in problem 
solving, the ^thor's conclude that the techniques' used in 
problem-solving are variables which c^n serve as differential 
predictors of school achievement. Th4 tab format of the test 
is recommended since itt provides a situation in which the 
subject is able t(^ sielec^t the^kinds and amount of information 
he believes will best enable him to solve the problems. 



Davidon, R. S. The effects of symbols, shift, and manipulation upon the 
number of concepts attained. Journal of Experimental Psychology , 1952, 
44, 77-79. 

Drawings, and words representing tout levels of abstraction 
w^re used for the same group Ojf familiar objects to determine 
the effect of symbolic representation on- efficiency 'of concept 
learning. Findings ^demonstrated that^ the less speci:^ic the 
symbol, ^^he greater )the number of confcepts generated. 

Davidon, R. S., & Longo, N. Conceptual development reflected in age 
differences in associations to names and pictures of objects. Journal 
of Genetic Psychology , 1960, 96, 85-92. 

For bright Ss at three age levels (19, 14, and 18-21 years) 
free associations to name.s and pictuij^es of common objects 
were timed and recorded. Association times decreased with 
age. Free assoQiations to pictures tended to be more rapid 
than those ta spoken names of the corresponding objects, es- 
tr pe<;ially for the 10-year-ol,ds . Heterogeneity of response 
was as great for the youngest as for the oldest Ss, and 
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repetition did not dect*ea§'e consistently with ag^. As the 
suijerior child grows older there is a greater tHiprovement In 
relating anrf) verbally responding to names than to correspond- 
ing pictures* 



Davis, G. A. Xurrent status of research and theory in human prb^epi 
solving. Psychological Bulletins 1967, ^ (1), 36-54. 

c Problem solving theories in three are'as are summarized: 

traditional learning, cognitive Gestalt approaches, and more 
recent computer and Mathematical models of problem solving. 
Recent empirical stimies are categorized according to the 
tjrpe of behavior elicited by, the particular problem -solving 
task. Anagram, ''insight, " water- jar, and arithmetic problems . 
are cdnsTH^ed to be solved by covert trial-and-error behavior 
(Type C prg-ulem-solving tasl^) . Switch-light, classification, 
probability learning; and numerous ".miscellaneous" tasks are 
approached by overt trial-and-error behavior (Type 0 problem 
solving tasks)." , • 



Davis,. J. K, Mediated generalization and interference across five grade 
levels. P9>ychonom.ic Sciend^ . 1966, 6^ (6), 273-274. 

No effects of grade were. found in a' study of paired associate 
learn^itig , under three treatment cpnditions — mediation , Inter- 
ference, and control at second, fourth, sixth,' eighth, and 
college grade levels. No in teraction effects were found, 
although all grade levels performed best on the .mediatioi\; 
pairsT^^^intermediate on the control pairs, and poorest on the 
interference pairs, with the exception of a slight reversal 
between control and mediation pairs for 8th graders. / 



Dienes, Z, P. The growth of mathematical concepts in children through 
experience. Educational Research , 1959, 2^,^ 9-28. 

Mathemati.cs can be introduced to a larger section of the child 
population than has hitherto been thought practicable. This 
is done by coordinating the teacher'^ work with the natural 
process of concept formation in the cUild. Most children can 
undersj:and comp\ex^ workings of the four rules of arithmetic 
in the' decimal and other systems. Normal 10-year-olds can 
learn solution of linear and quadratic equations if on^ uses 
a constructive poii^t of view. 

Di^tze., D. Facilitating effect of words on discrimination and generaliza- 
tion. Journal of Experimental Psychology , 1955, _50, 255-260. 
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A total of preschool children 54-67 months old learned one of 
two sets of labels for objects. Oij.e set was similar (beem- 
meem) and the dtjaer distinctive* ( jod-daf) . It v/as hypothesized 
.that complex discrimination between similar objects would be 
easier if n^mes applied to the fo^s were distinctive. Learn- 
ing was measured in terms of (1) initial di^criniination, (2) 
subseque^nt discrimination of related objects, (3) generalization 
to related objects, and (!4) general efficiency of concept 
formation. The distinctive labels were learned significantly 
faster than the similar ones, - and on each Ijearning measure 
the different-names group learned faster than the similar:- 
names group. . , ^ 

DiVesta, F,.»;|, Developmental patterns in the use of modifiers as modes 
of conceptualization. Child Development , 1965, 36, 185-213. 

A. restricted word-association task, requiring S to respond 
With a single modifier for each of 100 substantives, vjas 
used^to elTeit modifiers from 100 Ss in each of grades *2-6, 
A list of modifiers, fot applications in semantic differential 
scales, was selected according to the criteria of frequency 
of occurrence, diversity of usage, and independence ^from 
other modifiers. Modifiers having higher values on the 
frequency-diversity index were those representing the eval- 
uative and potency dimensions, followed. by those representing 
the color and activity dimensions. Developmental trends 
in the characteristics of modifiers and substantives shovjed 
differences in the manner in which substantives x^ere quali- 
fied, with essential agreement in the use of modifiers across 
grade levels. 



Dodwell, P. C. Children s understanding of number and related concepts 
Canadian ^urnal of Psychology ,^ I960, 14, 191-205. 

The number concepts of 5-8 year old children were studied by 
administering five tasks similar to Piaget's to 250 children 
in kindergarten and grades 1 and 2. Older children gave 
relatively more "concrete" operational responses, and younger 
ones were more likely to give "global" judgments; but, a 
child's type of response varied from one test situation to 
another, and there was little evidence of a consistent 

progression thrpugh Piaget's stages. 

o 

Dodx^^ell, P. C. Relations betvjeen the understanding of the logic of 
classes and of cardinal number in children. Canadian Journal of 
Psychology , 1962^16, 152-160. 
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In an experimental study of categorization with children 5-8 
yeats of age, three types of replies were found corresponding 
to Piaget's three stages in number concept development: 
global comparison, operational judgment, aij^fQ irftuitive judg- 
ment, respectively.^ These findings throw "some doubt on the 
Piaget posfeulations . ; 

Dodwell, P. C. Children's understanding of spatial concepts. Canadian 
Journal of Psychology . 1963, 17 ^1), 141-161. 

' ' ' / ^ ■ 

In another test of Piaget theory, seven groups of test items 

relevant to different spatial concepts were individually 

admini^stered to 194 school" children, age years. The 

author found no^basis for assigning any child to a particular 

stage of development. The ability to deal correctly with 

spatial concepts improved with age, but there seemed to be no 

clear progression from one type of thinking about space to 

another. 

' ; ■ ^ ^ 

Droz, R., & Potter, T. F. Efficiency and strategy in search and explora 
tion behavior and their modification with age and task repetition. 
Paper presented at the biennial meeting of the Society for Research 
in Child Development, New York, March 1967. 

Searching and exploring behavior of adults and children was 
studied by having subjects trace over a sheet of pap6r fixed 
to a clipboard with a hole in it until the pencil found the 
hole. Search is defined as the activity of the organism 
directed toward the exposure of a more or less defined object 
to be ^ound in a given field while exploration is the activity 
of an organism directed toward the exposure of a diffuse or 
not defined object which may or may not be found within a 
given ^field. '''Search" subjects were instructed to find the 
hole as quickly as possible, "exploration" sub jects were 
given a board with no holes on 4 out of 6 trials. Times for 
search and exploration decrease Vith age, with a highly signif-^ 
icant decrease in time between 5 and 7 years.' Systematicness 
increases with age and consecutive trials, and is greater on 
exploration than on search trials. 

Duckworth, E. Piaget rediscovered. Jourittal of. Research in Science 
Teaching , 1964, ly 172-175. 

The assumption that Piaget 's stages of intellectual development 
are reached independently of instruction and that intellectual" 
development cannot be influenced by teaching is challenged. 
It is pointed out that Piaget 's concept of equilibrium implies 




i 



24 



the adjustment of the child to environmental contact vjhich re- 
quires him to change his cognitive structure. It is suggested 
th^rt experimental efforts to teach, intensively such things as 
conservation of volume, etc., are "trivial" and are not likely . 
to have a general effect on the* child's level of understanding. 
On efforts to teach the "structure" of a subject^ Piaget states, 
"T&aching means creating situation where structures can be 
discovered; it does not mean transmitting structures which 
may be a'ssirailated at nothing other than a verbal level." 

Duncan, CP. Recent research on human problem solving. Psychofogical 
Bulletin , 1959, 56, 397-429. 

This review summarizes most studies of human problem s^j^ving 
, that were published in the period of 1946 through 1957. Orlly 
theoretical And experimental studies that dealt with the 
• prdbl em- solving performances of normal hun^an adults are 
covered. Problem solving'is defined as the integration and 
organization of past e:q)erience when the definition refers to 
all ^f tfiinking, and the dimensions of discovery of correct 
response when reference is made to problem solving specifically. 

Button, W. H. Measurement of time concepts of verbally disadvantaged 
primary-ag^ children. Unpublished manuscript, University of California, 
Los' Angeles, 1966- # 

Verbally disadvantaged children from kindergarten through third 
grade were given a time concept test (Springer and Stephens) 
and the Harris revision of the Goodenough Drawing Scale^, The 
time concept test consisted of ^^ur major sections: (1) .draw- 
ing a clock face and telling the time shown; (2) telling when 
daily events begin or close and describing how the hands on 
a clock operate; (3) reading time from clocks showing half, 
quarter hours and minutes; and %^) drawing hands on a clock to 
show half, quarter-hour; and minutes. Great individual dif- 
ferences were found, and general a^bllity did not correlate 
highly with ability to tell time. It is suggested that 
sociological factors seem to be major factors influencing the 
ability to tell time. 

Dvorjashina, M. D. The constantness of perception in children. Child 
Development Abstracts , 1965, 39^, 101. 

Constantness of size perception- has a sign/if icantly higher 
level than constantness of form perception in young children. 
Interpretation of facts of tha different time development of 
constants of form and size ife given, 
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Dyer, , 6c Harcum, E, R, Visual perception of binary patterns by 

preschool children and by school children. Journal af Educational Psy - 
chology , 1961, 52, 161-165. 

In a study of the molecular discrimination aspect of learning 
to read, preschool children r^were not found to be significantly 
more accurate in the right hemif ield , . as contrasted with first- 
and second-graders who showed significant superiority in the 
right hemifield. It had been expected, bas^d on work with 
adults, that relative accuracy of reproducing elements to the 
left of fixation would increase with school traiining in left- 
to-right reading sequence. It was concluded that "apparently^ 
perceptual mechanisms of children at the^^age wherf they start 
school do not wholly duplicate adult mechanism." ^Smedslund 
relates this to the developmental studies of * perception 
inspired by Wohlwill. ^ ' ' 

Elkind, D, The development of the additive composition of classes in 
""the child: Piaget replication atiidy III. Journal of Genetic Psychology 
1961, 99, 51-57. . 

Children bet;ween the ages of 5 and 8 were te$ted for their 
ability to additively compose classes in a s^'stematic repli-^ 
cation o^ one of Piaget 's studies. The results agreed with 
Piaget *s finding of three age-related stages in th^ develop- 
ment of the ability to form class inclusions. 



Elkind, D. The development of quantitative thinking: ' A^-systematic 
replication of Piaget 's studies. Journal of Genetic Psychology , 1961, 
98, 37-46. 

Eighty school and pre-school children were divided into three 
age groups (4, 5, 6-7) and tested on three types of material 
for three types of quantity in a systematise replication ' of 
Piaget 's investigation of the development of quantitative 
thinking. Analysis of variance showed that success in com- 
paring quantities varied significantly with age, type of . 
quantity,' type of material, and two of the interactions. 
Correlations for types of material were positive ,( high^ and 
significant. Correlations of comparison scores andW.I.S,C. 
scores were positive, gerPerally low, and sometim^s'^sigqif icant . - 
The results were in cld^e agreement with Piaget 's finding 
that success in comparing ^quantity developed in three age- 
related , hierarchically-ordered stages . Piaget ' s conception 
of these stages as representing steps in , -the development of 
the form and content?^ of' children ' s quantitative thinking was 
briefly presented. 

I 
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Elkind, D. Ambiguous pictures for study of peVceptual development and 
learning^ Child Development , 1964, 35, 1391-13^6. , 

Children ranging in age from 6 to 11 years were tested with 

two comparable sets of ambiguous figures. Normative data are (;\ 

presented for eafch set at each age level, together with cor- \ . 

relations between the two sets and betx^een the combined picture M 

score and Kuhlmann-Ander^son I.Q. Both sets of pictures may 

now be obtained from ADI1 ^ ^ 

Elkind, D. Discrimination, seriation, and numeration of size and dimen- 
sional differences in^dung children: Piaget replication study VI . 
Journal of Genetic Psychology , 1964, 104, 275-296. 

Ninety children, 30 at ^ach age level from 4 to 6-7, were 
tested for their ability to .discriminate, seriate, and numerate 
size differences in one-, two-j and three-dimensional mater- 
ials. Results show a regular increase with age in the child's 
ability and show that the dimensionality of materials affects 
the 4ase of success, but not the sequence of success, on 
such tasks. The results are in agreement with those secured 
by Piaget. , 

Ellis, N. C, 6s Arnult, M. D. Novelty as a determinant of spontaneous 
alternation in children. Psychbnomic Science , 1965, 2^, 163-164. 

A group of nursery school children traced a series of T-mazes 
uicider varying and non-varying stimulus conditions in a situa- 
tibn arranged so that all external stimulus cues Could be 
apprehended by Ss through the entire task. The results of 
the experiment were interpreted on the basis of Berlyne's 
V (1960) novelty hypothesis, and it was concluded that spontaneous 
alternation appeared to be related to the activating pro- 
perties of novel stimuli. 

Ervia, S. M. Experimental procedures of children. Child Dev(felopment , 
19§6, 3i, 703-719. 

r 

Children ranging in age from 8.0 to 8.9 were given a task re- 
quiring for solution the discovery of the relation of four 
variables to the flexibility of rods. Data consist primarily 
of detailed descriptions of the choices, hypotheses, arid 
explanations used by the children in solving the problem. 

Ervin, S. M. Training and a logical operation by children. Child 
Development , 1960, 2i> 555-563. 
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This study attemf^ted to discover whether two tasks x>7ere logi- 
cally identical. Since only half of^the^Ss performed the 
transfer task with complete success it was concluded that the 
tasks were not identical. The difficulty seems to lie in 
treating different sfensory attributes as functionaflly equiva- 
lent ' variables, as well as in not equating for differences 
in the children's previous manipulatory experience. It was 
found that success on various transfer tasks, once training 
on relevant experience} had been .given, was related to spatial 
and, to verbal ability. Such evidence argues more persuasively 
for maturational aspects in the ta^k than does evidence of , 
age changes in performance when training has been provided. 



Feigenbaum, D. Task complexity and IQ as variables in Pi^aget's 
problem of conservation. Child Development , 1963, 423-432. 

Children 4 to 7 years of age were lised in a study of Piaget*s 
theory regarding development of the concept of conservation 
of discontinuous substance. Evidence indicated that ^stages 
^ in the acquisition' of the concept. were not defined rby age. 
The data also indicated that t;he children's grasp of the 
conservation concept tended to vary with their IQ and with 
' the nature of the concrete experimental operations. 



Feigenbaum, K» D., & Sulkin, H. Piaget's problem of conservation of 
discontinuous quantities: A teaching experience. Journal of Genetic 
Psycholbgy , 1964, 105, 91-97. 

o Different methods of teaching the principles of correspondence 
and conservation to children were compared so as to provide >r 
additional information^ on the thild's acquisition of the con^ 
servation concept. Thirty-one female and 19 male kindergarten 
children ranging in ages from 61 months to, 77 months', were 
given 'a pretest, the results^ of which served to place S into 
one of three treatment groups. The method of the Reduction 
of Irrelevant Stimuli was found to be more 'successful than 
Reinforcement by Addition and Subtraction/ In addition, those 
who, did learn the cotfcept tended to retain this knowledge, 
a,t least on a short-term basis. 



Flamer, G. B, Conditions of positive and negative .tif^nsfer in children 
verbal learning. Dissertation Abstracts , 1966, 2_7, No. 4. 

The A-B, C-A, C-B chaining paradigm w^ used in a study to 
investigate the effects of assocfatively mediated facilitation 
and interference on the transfer-list learning of sixth graders. 
These mediation effects were compared with the effects of^ 
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warm-up and leaming-to-leam, classical interference from 
this re-pairing on the transfer Uist of the training list 
stimuli and ifesponses. The assumption of A-B natural word 
associations selected from norms was also investigated. The 
over-4ll performance of the mediated interference groups ipas 
significantly superior to that of the media-ted interference, 
classical interference, and the re-paiored group's.* Warm-up 
and lieaming-to-learn were' demonstrated to be facilitating.- 
Evidejnce of mediated interference was present in the^^group 
which received training in the A-B associations but absent 
in the untrained grbup. ' A ^mediational (explanation of transfer- 
list learning was supported, arid "strength of mediating link" 
• was suggested to explain the difference be;tween the trained 
and untrained "mediated interference" group . 

o 

Fletcher, H. J., Davis, J, K., Orr, M. , & R9SS, P. Prompted versus 
trial -ajfd-error initial object' discrimination learning by monkeys, 
retardates, and preschool children, Psychonomic Science , 1965, 2^, 59-60 

After pretraining to a prompt (a light cue), naive monkeys, 
retardates, and .p^reschool children were tested on two 36- 
trial object discrimination {)roblems under either a conven- 
tional trial-and-error condition or one involving prompting 
for the first 6 trials. While monkeys' performances on 
trials 7-36 were equivalent for both conditions, human Ss 
learned mor^ luting 6 prompted trials than during either the 
^ same number of conventional trials or during^- as many con- 
ventional trials as were needed to make six correct responses. 
/ 

Fletcher, H, J., 6c Orr, B. M. Instructions and observational learning 
in preschool children, Psychonomic Science , 1967, 2. (2), 83-84. 

The ieffect of different instructions was studied ewith preschool 
children i-^^using discrimination problems.- One group was in- 
structed jto look only, while the second group was told to " 
point. Only the, point group learned to sOlve the problems. 

Fountain, W., & Lynn, R» Change in level 'of arousal during childhood. 
Behavior Researth and Therapy , 1966, 4 (3), 213-217. 

The Necker Cube reversal raters ta\cen as admeasure of arousal, 
and data are reported showing a lowering of arousal level as 
children get older. The results, together with other char- Q 
acteristics of children's performance, are considered in terms 
of cortical-subcortial relations (20 ref.). 
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Fowle?:, W. L. A^poraparative analysis of pupil performance on conventionaJL 
and curture-controlled mental tests. Fourteenth Yearbook of Ae National ' 
Council on Measurements in Education ^ Education Testing Service, 8-20, 
Princeton^ New Jersey, 1957. . » 

*^ In 18 schools 35'5 10-year-old^ children (including 201 white 

American non-ethnics, 70 Negroes, and 84 Polish boys and girls)^' 
were given three conventional and three culture-controlled 
mental tegts. ^ The culture-controlled tests did* not show 
differences between the Sexes, but the girls were '^superior 
to the boys on the Henriion-Nelson and the Detroit Alpha. Negro 
pupils generally scored lower than either of the two white 
groups. Socio-economic status (as measured by the Warner 
Index of Status Characteristics) was found to be posititrely 
related to- test performance, except /or tjie Polish group and 
the Negro boys where the reverse was true. The type of t^st 
used did upt greatly alter the IQ obtained. It was al&o 
found that teacher estimate o£ pupil intelligence corresponded 
mosfclosely with conventional tests/" 

a 

; 

Fowler, W. L. Cognitive learning in infancy and early childhood. PsychO '- 
logical Bulletin , 1962, 59 (2), .116-152. f . 

The stress on getjetic factors in early cognitive development has 
led -to the amassin^g of a large body of normative data. However, 
little interest has been shown in determining the scope and 
complexity of learning possible during the beginning^ phases of 
development. Research literature and theoretical orientations 
are presented showing the potential value of studying early 
cognitive learning (201 ref.)* 

9 

Fowler, W. L. * Concept learning in early childhood. Paper presented at 
the annual meeting of the American Educational Research Association, 
Chicago,, February 1965. 

. A model of developmental learning processes in the earl'y years 
is ^flescribed and an approach to teaching concepts to normal 
and culturally disadvantaged three-year-olds is suggested. 
Emphasis is^ upon development of cognitive processes and methods 
of facilitating such development rather than upon measurement 
or 'description of intellectual processes'- The concept of 
structure used in 'classifying and ordering teaching material 
applies both to the patterning of the external world and the 
organizatidn of the child's mental processes, and assumes a 
lawful ordering of realitjj which produces adaptive structures 
in the chi'Ws mind. Systems of reality such as transportation, 
reading, and community structure were presented, through a 
process of analysis and synthesis, so that the children attended 
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both to simplified parts and wholes; and material was presented 
• in sequential levels of ^difficulty, flmphasis was^,placed on. use 
of three-dimensional materials, especially with the^^ youngest 
children; and small-group play anif problem solving situations • 
were used, with instruction progressing toward inducing higher 
level abstracting and generalizing behavior, from the children. 
It was noted that the small-group play situation was unsuccess- 
ful in changing, the cognitive functioning of culturally dis- 
advantaged children; and, ^for thisi reason as wel^ as the . 
scarcity of s^ystematically pjogrdramed material, a decision 
was made to continue in the direction of 'careful sequencing 
of material in projects of compensatory education. 



fowley, W. L, Longitudinal study of early stimulation in the emergei^e 
of cognitive processes. Paper 'presented at 'the Preschool Education 
Conference sponsored by the Social Science Research Council, University 
of Chicago, February 1966. 

Studies dealiag with all aspects of early/ cogni1:ive development 
are reported and discussed. Major topics of concern include 
maturation vs. learning, measurement, early deprivation, short 
term learning experiments, longitudinal early stimulation in 
perceptuo-cognitive learning, nlotor learning, mirsic and the 
plastic arts, language ^ and early training in reading and 
n^^atKematics. Related topics such as methods, creativity and 
curiosity are also discussed. The importance of early 
^timulat;ton is suggested ajgid long range effects of early 
stimulation in jsl "arie'ty of learning areas are reported. The 
problem of information-oriented v^. "open-ended** learning 
programs is dj.scussed, and research conducted by the author 
vith a learning program combining the two approached is re- 
ported in progress. 

Friedlander, B. Z. Cognitive reinf orceme^it of curiosity behavior in 
preschool children. Mental Development Center, Western Reserve 
University, Cleveland, 196?. 

Two groups of children, one with mean age of 48 months and one 
. of 60 months, with a wide range of socf &-economic status, ^ 
were tested individually in a counterbalanced design with three 
factor analysis of variance; treatments x age x order of 
presentation of treatments/ Res'ults indicated older children 
were more quickly Satiated with repetitious picture sequences. 
The curiosity of the younger children was less readily satiated 
by repetition. Differences were significant at .001 level. 
The study also compared the effects of various reinforcement 
schedules. Older children showed significant differences favor- 
ing fixed ratio vs. continuous reinforcement at the .001 level 
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but younger children showed no differences. Extinction responses 
were also^ related to irregularity of reinforcement. 

Friedman, S. R. Developmental level and concept leatrling: Confirmation 
of an inverse relationship. Psychonomic Science , ♦ 1965, 2^, 3-4. 

.The observed positive direct relationship, between intellectual 
skill and school grade level has been noted by several investi-r 
' ' gators to show an unexpected depression at the fourth grade 
level. A total of 299 children in the first through fifth 
grades were tested with a series of sequential-pattern problems. 
The fourth grade depression phenomenon was observed^, and a 
tentative; explanation of the results was offered. 

Friedman, S. R., & Tiber, N. The effect of different rewards under two 
different conditions on the performance of first-graders. Psychonomic 
Science , 1965, 2, 237-238. 

The^^quisition and extinction of a dis.criminatipn response as 
a function of reward and condition was investigated. Each S 
Vas asSignecf to one of four reward groups, under one of two 
conditions. The result syndicated that magnitude and type of 
«> reward do not signif icatlRy affect acquisition performance of 
fiifst graders, thro.ugh a differential hierarchy of reward 
performance is evident in the. degrees of resistance to ex- 
tiflcfian (author's abstract). 

. ■ ■ V • ■ 

Fujinaga,^ T.^ Saiga, rf. , & Hosoya, J. ^ The developtnental stuHy of the 
number 'concept by the method of experimental education. Japanese 
Journal of Educational Psychology , 1964, j^, 44-53. 

it 

^ ' Two methods orf-. teaching number concepts to groups of preschoolers 
. * were -studied with 26 3-year-old children divided into two groups, 
of 13. In group one, dice-pattern symbols were used to teach 
the naming rof numbers, reconstruction and transformation of 
dice sjtobol pa^ttems, correspondences between dice-patterns 
^ and'bthei' groups of objects, adlding patterns, transrorming 
summed pattefns, and subtractions. Ss in group two were 
taught number concepts with traditional techniques stressing 
memorisation, learning to count, adding objects, and subtracting. 
Most of the 3-year-olds had difficijlty with the. learning tasks 
but' couldl profit from either type of group instruction. 

Furth, H. G. Conceptual discovery and control on a pictorial part-whole 
task as a function' of age, intelligence, and language. Journal of 
Educational Psychology , 1963, 54, 191-196. 
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In order to observe nonverbal conceptual behavior in* relation 
to age, intelligence, and language, normative data for heating 
• children and deaf children, aged 6-10 and 14 were collected. 
. Major requirement to task was consistent controi of- choice 
behavior by the^ discovered principle X)f part-whole. In spite 
of moderate correlations between IQ and ^Performance, improve- 
ment with age was only gradual. ' Just, as lack of verbal ex- 
perience did'not handicap deaf Ss, tlife kind of verbalization 
after tjie task was foiind to be uncorrelated with performance. 
On basis of these findings, <^ a construct of conceptual control 
was postulated as being related to IQ but only minimally 
associated with age or language. ^ ' > 

Furth, H. G* Conservation .of weight in deaf and hearing children. 
Child Development , 1964, 35, 143-150. 

Eight-year-old deaf children from a state '^school were compared 
to a 6%-year-old group on a nonverbal weight conservation 
3> problem. However, behavioral criteria of discomfort at giving 
x^rong answers were evident in a much higher percentage of deaf, 
than o£v hearing Ss. The difference between the two groups was 
interpreted as a manifestation of restricted experience in deaf 
children rather than a general retardation in cognitive ability 
to understand the principle. ^ 



Furth, H. Research with the deaf: Implications for language and 

cognition., Psychological Bulletin , 1964, 62, 145-164. 

Deaf persons who are deprived of linguistic experience during 
the format'ive years appear to provide a* valuable opportunity 
to psychologists concerned with the language-cognition relation- 
ship. Deaf persons, performances c5n nonverbal cognitive tasks 
were rated, and the deaf were found to perform similarly to 
hearing perspns on tasks where verbal knowledge could have 
been assumed a priori to benefit the hearing. Such evid^^fe 
appears to throw doubt on a theoretical position attributii|g 
tO" language a' direct, general, or decisive influence on ' 
intellective development. It is suggested that the poorer 
performance of the deaf on some tasks can be attributed to 
ei^^ er lack of general experience which is no longer mani- 
fes'^ by adulthood or to definite task fonditions whicli favor 
. Ungues habits. (Although this article reviews literature, 
it reviews studies on the deaf [not cognition] and applies these 
studies to the' area of cognition, therfore is an article on 
cognition.) 
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*Gagne, R. M. Problem solving and thinking. Annual Review of Psychology , 
1959, 10, 147-172. 

Ninety-three references reviewing the literature of concept 
fprmation and problem solving from 1954 to 1958. 

Gagne,^ R. M. Problem solving. In A, W. Melton .(Ed. ), Categories of 
Humaj^" Learning . New York: Academic Press, 1964, pp. 293-317. 

Gagne summarizes very briefly the character of studies done in 
the, general field, and suggest,s that problem -^olving can be 
regarded as a form of learning. He discusses studies done on 
various aspects of problemr solving: dependent and independent 
variables, and, individual difference variables. Gagne constructs 
a hierarchical table of tj^es of learning from basic S-R learning** 
to problem-solving, and suggests that future studies could 
control individual differences as measured in terms of a set 
of progressively more complex-^'ante cedent capabilities, so that 
factors in the "instruction" part of the experimental situation 
can be more successfully isolated and explored. 



Gagne, R. M. Elementary science: oA new scheme of instruction. Science , 
1966, 151, 49-53. 

A learning program being l^ested for sixth-graders is designed 
to teach the process of scientific inquiry rather than the 
content only. In an effort to train "creativity," novel ideas 
are rewarded and children are required to formulate new ques- 
tions. One part of the program stresses process of observation; 
classification, communication, number relations, measurement, 
space-time relations, predictions and inferences; while the 
other part teaches phe formulation of hypotheses: making 
^ operational definitions, controlling and manipulating variables, 
experimenting, formulating models and interpreting data,^ 



Gagne, R. M. , & Broi^m, L. T. Some factors in the prograjnming of conceptua 
learning. Journal of Experimental Psychology , 1961, 62, 313-321. 

•A sma^ll-step, "guided discovery" program teaching the solution 
of four number series problems produced greater transfer to 
new series problems than ejj.ther a large-step ^program or a 
"rule-example" program covering the same material (with 33 
ninth and tenth grade boys, 11 assigned randomly to each 
type of learning program). All three groups improved signifi- 
cantly on the posttest, indicating that all three programs 
taught the material about equally well. However, on the trans- 
fer test, the "guided discovery" program ,w^s superior--probably 
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a result of the subject's being required-to restate certain 
concepts, a feature which was lacking in the rule -and- example - 



program. 



Galperin, P. Y*, & Talyzina, N. F. ^Formation of elementary geometrical 
concepts and their dependence on dit<ected participation by the pupils < 
In N. O'Conner (Ed.), Recent Soviet Psychology . New^York; Pefrgataon 
Press, 1961. 

A method of teaching elementary geoihetry concepts is described 
which requires students to read definitions of concepts and 
then respond to examples or non-samples of the concepts, Wi^ 
a reply of yes or no, and why. Feedback is provided, and the 
method could be given iyx the form of a program. Method is 
being tested under several conditions including overt vs. - 
covert respoQiding, and results show few errors by Ss. 

• . / ' 

0 

Garrison, M. , Jr. (Ed.) Cognitive* models and deve! opment in mental 
ret-ardation. Monograph Supplement to American Journal of Mental 
Deficiency , 1966, 70, 1497 

The proceedings a recent conference sponsored by the Woods 
Schools, the American Association on Mental Deficiency, and 
the NICHD, in which each session was devoted to different 
topics related tp retardation. Session topics were factor 
analysis, and the tlxeories of Piaget and Bruner: E.y Meyers 
and F. Din^an suggested that farctor analysis might 
serve several functions: (a) to reduce redundancy in tests, 
(b) to suggest research hypotheses about human abilities, 
and (c) to provide some> guidelines for the study of structure 
: of intellect and cognitive development in children. WoKlwill 
^^^rp^^ewed Piagetian theory concerning the period of concrete 
operations and Rose R. Olver considered Bruner * s three modes 
of representation (action, imagery, arid language) and the 
manner in w^ich they are integrated; but neither ,of these 
presentations was directly related to retardation problems. 
The discussant, Edward F. Zigler, stated that current 
optimism toward the solution of these problems may be premature. 



Geis, G. L., & Spenser, D. Bibliography of research using the technique 
of matching- to-sample . New York:- Columbia University, 1965. 

Matching- to-sample is defined for purposes of this bibliography 
as a fjrocedure in which a standard stimulus or sample and a 
set 9f comparative, snatching or alternative stimuli, one of 
which is identical with the sample, are presented, and the 
subject is* required to select one of the alternatives, with 
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reinforcement contingent upon the subject's selecting the appro- 
priate one. Studies involving oddity matching, in vjhich the 
correct- response is the alternative not ^identical to the sample, 
and symbolic matching, which, does not involve physical identity 
of samp^le and re' forced alternative stimulus are also included. 
The articles listed are briefly annotated, 

Gibson, E, J., & Olum, V. Experimental methods of studying perception in 
children. In P, H. Mussen (Ed.), Handbook of Research Methods in Child 
Psychology . New York: -Wiley, 1960, pp. 311-373. 

The problem of whether young children perceive globally or ^ 
analytically is discussed, and literature in the area is re- 
viewed.^ Chil4ren's perception of S3anbolic forms is discussed 
in relation to reading readiness, and the problem of whether 
studies of perception in young children measure the child's 
discrimination abilities or his comprehension of the task is 
noted, 

Goldman,^. E,, & Leviiie , M. A developmental study of object sorting. 
Child De^velopment , 1963, 34, 649-666. 

An object sortlrng test of concept formation was . administered 
to in kindergarten, first, second, fourth, sixth, and ninth 
grades, coi^^lege^ and to established scientists. The concepts 
employed show developmental changes in part -whole scores 
suggesting a shift from responses based upon experience to 
/ autoribmous concepts which transcend personal and perceptual 
envi r onmen t a 1 1 ink s . 



Gollin, E, S, ^Solution of conditional discrimination problems by 
young children.- Journal of Comparative and Physiological Psychology , 
1966, 62 (3), 454^456^ 

Children j7 'through 60 months were trained in a discrimination 
reversal task using a correction procedure, and then tested 
on a conditional discrimination task. All but the youngest 
group (37-42 months) learned the reversal task and solved the 
conditional problem. These results are discussed in the 
context of earlier findings where non-correction procedures 
were used, 

Goodnow, J, J, A'^testf^ of milieu effects with some of Piaget's tasks. 
Psychological Monographs . 1962, 76, No. 36 (Whole No. 555). 



Approximately 500 European and Chinese boys between the ages 
of 10 and 13 were given four Piaget tasks, and Raven's 
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Pr.ogressive Matrices]. Among the Chinese bays education varied • 
from litizl'e or none to full schooling. Similarities across, 
^ milieus were more striking than differences-- there was an odd 
difference between the combinational task (closely tied to 
matrices performance) and the conservation- tasks (no such ties)'--' 
replication of Geneva results was fair to good. The differences 
occurring, suggest a need for a closer look at the concept 
' stability of reasoning and at the expected interrelationships 
among, var^us tasks. 

Gottschalk, J., Bryden, M. P., 6c Rabinovijt^ch, M. S. Spatial organization 
of children's responses to a pictorial dasplay. Child Development , 1964, 
35, 811-815. ^ ^ ^ \ ■ 

Children between the ages of 3 and 6 were asked to name all. the 
^ objects on two forms of a pictorial display. Two weeks later 
a retest' in> which the response sequences were scored on the 
basis Of spatial proximity of successive pairs clearly indicated^^ 
developmental^ changes in response organization not accountable 
simply in terms of increasing familiarity. 

Grafft, W. D. Cognitive outcomes of the S .M. S .G . .mathematics program in 
grades four, five, and six. Dissertation Abstracts , 1966, 27, (4), 992A. 

In a study designed to measure the effectiveness of the S.M.S.G. 
mathematics program, 242 sixth-grade students who had the pro- 
gram in grades 4, 5, and 6 were tested and compared with a 
control group of 240 sixth-graders who had the California State 
Arithmetic Textbook Series during the same 3 years. Differences 
indicated that modem mathematics, as represented by the 
S.M.S.G. materials, contribute to greater understanding and 
transfer for the average and above-average learner v/ithout 
affecting computational achievement. No significant differences 
were found for slow learners. 

Gratch, G. The development of the expectation of the nonindependence of 
random events in children. Child Development , 1959, 30, 217-227. 

Children 6, 9, and 11 were asked to predict what the top card 
would be in each of a sequence of decks of cards made up of 
"squares" and "diamonds." In one set of decks the ratio of 
squares to diamonds w^as five to four, in a second set, seven 
to two. The composition of the decks was explained as part 
of the instructions. Young children 6 and 9 guessed alternately^ 
on successive trials, while 11-year-olds appeared to weigh 
their guefjses according to the stated composition of the deck. 
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Gratch, G, Response alteration in children": A developmental stady of 
orientations to uncertainty. Vita Humana Basel , 1964, 7^, 49-^. 

Developmental trends in children's role-taking and thinking 
were explored in a guessing game with 106 children between 
the ages of 2 and 8. The guessing pattern changed with age 
from a tendency to always choose the same hand, to always 
choosing alternate hands, to choosing alternate hands in an 
irregular pattern. The children's ability to hide the marble 
in a deceptive pianner and to be competitive with E increased 
with age. These trends were related through a Guttman scalo- 
gram analysis which produced six age-related scale types, 
indicating a developmental pattern. This pattern involved a 
shift from acting without taking the game role of the other 
into account, to changing one's behavior in terms of an 
anticipation of the other's behavior. There seemed to be a 
transition point in which the children were able to compete, 
but were unwilling to do so. 

Gratch, G. The use of private speech by head start and middle class 
preschoolers: An investigation of the mediating function of language. 
Paper presented at the Southwestern Psychological Association meeting 
in Arlington, Texas, 1966. 

Poor and middle-class children ages 5.6 and 6.6, were asked 
to memorize the serial order of sets of familiar pictures, 
and observed for signs of verbal rehearsal. Two conditions 
were used, one with and one without induced verbal rehearsal 
(in which children were asked to give their names for the 
objects pictured). It was assumed that poor children would 
show a verbal production deficiency, and that they would 
not benefit significantly from induced rehearsal. The notion 
of production deficiency was supported. Only older middle- 
class children rehearsed verbally without verbal cueing. 
Half of the verbally cued children^, poor as well as middle- 
class, rehearsed verbally; indicating that poor children are 
not deficient on mediational behavior, hence no class-based 
difference in ways of using language in problem solving seems 
to exist. On three-picture trials, non-rehearsers did better 
than rehearsers or controls, suggesting that rehearsal may 
have interferred with recall on the harder task. It is sug- 
gested that induced verbal mediation may sometimes be a kind 
of stimulus pre-training that serves only to involve the 
children in the task. 

Greenberg, J., Gerver, J. M. , Chall, J., 6c Davidson, H. Attitudes of 
Children from^a deprived environment toward achievement-related concepts. 
Journal of Educational Research , 1965, 59, No. 2. 



38 



Attitudes of children from severely deprived environmerifts 
toward a number of concepts presumed to be important for 
school learning were measured with 115 fourth-grade Negro 
children from an .urban depressed area. Three groups were classi- 
fied as "good", "average", and -^*poor", on the basis of scores on 
the Metropolitan Primary Reading Test at the end of the third 
grade. A semantic differential instrument was administered 
consisting of 13 concepts to be rated on a three-polirt adjective 
scale, six evaluative and two potency loadings. Findings revealed 
generally fav^r^ble attitudes, particularly toward important 
authority fibres. Poor achievers tended to a^^ign more 
positive ratings than better achievers and it w^s suggested 
that this, especially for boys, vzas related to greater defensive 
needs. On the potency scales, good achievers ia$signed the 
most strongly negative ratings, which seemed to demonstrate ' 
greater critical ability, self-confidence, an'd reaility orien- 
tations perhaps related to their success in school.' 

Greene, F. M. Effect of novelty on choices made^by preschool^ children in 
a simple discrimination task. Child Development , 1964, 35, 1257-1264. 

''the second trial of a two-choice discrimination task more 
Ss shifted to the untried object than chose the same object 
selected on trial one. These response shifts occurred more 
often follox^ing a jionreinforced first choice. A third, 
incorrect s|:imulus added to onef of the three later trials 
was selected more often than either of the other two stimuli 
present. Ss who made this choice had a higher error va^e on 
preceding and follox^ing trials. The trial on which the rfew 
stimulus was introduced did not affect the probability of its 
\ being chosen. 



Greene', ,F., & Terrell, C. Response shifts in discrimination learning of 
children ^at three grade levels. Child Development , 1964, 35, 661-668. 

Severn trials of a simpje discrimination task were administered 
to 187 first-, third-, and fifth-grade children and all three 
expectations from previous investigations of response-shift 
errors were confirmed: (a) on trial 2, more Ss shifted to the 
untried object than repeated their original response, (b) more 
responses were made to a nexij stimulus introduced on trial 
five th^n to the incorrect old stimulus, and (c) Ss who re- 
sponded to this new stimulus had made more errors on preceding 
trials than those who made the correct choice. Further, pro- 
protionately more shifters on trial two had made a reinforced 
choice on trial one, and Ss choosing the new stimulus on trial 
•five also made more errors on the trials following. Response- 
shift errors may be due to problem- solving efforts. 
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Griffith, B« C, Spitz, H. H. , 6tLipman, R. S. Verbal mediation .and 
concept formation in retarded^ltd normal subjects- Journal of Experimental 
PsycholoRV , 1959, 58, 247-251, 



Retardates and normal 7-year-old Ss were not successful in con- 
cept attainment using an abstraction task in which Ss had to 
discover a similarity among three words, unless they had de- 
fined at least two words in terms of an acceptable abstraction. 
Normal 9-year-olds were relatively successful even wh^n they 
defined only one word in terms of an abstraction. 



Gruen, G. E., Experiences affecting the development of number conservation 
in children. Child Development , 1965, 36, ^63-979- 

Ninety children with a mean age of 5.1 werp given pretests 
and posttests of conservation of number, length, and substance. 
Half were given pretraining on the verbal discrimination of \ 
length and number, and half were not. A third of the Ss in 
each of the pretraining groups were given direct training on 
number conseirvation, a third were exposed to situations de- 
signed to produce "internal cognitive conflict," and a third 
received no training on number conservation. Subjects in the 
conflict-plus-verbal pretraining group out-performed Ss in 
the control group without verbal pretraining. There-^vaas very 
little transfer of training from number conservation to ot^er 
kinds of Conseirvation. 

Gruen, G. E. Note on conservation - Methodological and' definitional 
considerations. Child Development , 1966, 27,(4), 977-983. 

Children's responses to the conservation question x-^rere classified 
as conserving or noncotltserving according to both Bruner's and 
Smedslund/s procedures. Bruner'i criteria classified signifi- 
cantly more responses as conserving than did Smedslund*s, thus 
reflecting a basic disagreement as to the nature of conserva- 



Haggard, E. A. Social Status and intelligence: An ejq^erimental study 
of certain cultural determinants of measured intelligence. Genetic 
Psychology Monographs , 1954, 49_5 141-186. 

A total of 671 11-year-olds was given a standard intelligence 
test. Three experimental treatments were carried out in the 
next three days, no practice, practice with motivation, and 
practice without motivation. On the fifth day Ss were re- 
tested with the standard test and a revised test to minimize 
middle-class bids. The marked discrepancy between high and 
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low status Ss on the standard test decrease<l when motivation 
and practice vzere present • | ^ 

■ - "• /■ / 

Halpem, E. The effeats of incompatibility between perception and logi 
in Piaget's stage of concrete operations. Child Development , 1965, 36^, 
491-497. ' • 

Txirenty subjectls, 5 to 7 years old, 10 empirically and 10 de- 
ductively oriented children, walre given 36 problems in which 
perceptual and logical cues competed in problems of inference 
of measurement. According to prediction the empirical groUp 
made more Errors than the deductive group, arid proportionately 
more of their errors were on problems where perception directly 
contrad3i.fcted logic. The data were seen to clarify further the 
relationship between peft:eption and logic at the onset of- 
operational (logical) thinking and were interpreted to suggest 
that "the residue of previous modes of thinking (perceptually 
bound) are still used d.n certain situations even after logical 
thinking is manifest, perception still misleading even in the 
presence of logical thinking, 

Harter, S. Discrimination lea:i;^ing set In children as a function of 
IQ and M. Journal of Experimental Child Psychology , 1965, 2^ 30-43. 

The formation of learning set in children was studied in a 
3x3 factorial design with 3 levels of IQ (70, 100, 130) and 
3 levels of MAl ( 5, '7, 9). All Ss were given 10 four- trial 
object discrimination problems daily until they reached crite^ 
rion. Significant main effects were discovered for bctth IQ 
and MA indicating that the higher the level of both MA and 
IQj the more rapid is the formation of learning set* 

Heald, J. E., & Marsolf, S. S. Abstract behavior in elementary school 
children as measured by the Goldstein-'Scheerer stick test and the Weigl 
Goldstein-Scheerer color form sorting test. Journal of Clinical 
Psychology , 1953, 9, 59-64. 

Children in grades 1 to 5 were given the Stick Test and the 
Color Form Storing Test. Mean performance increased vjith 
age but differences v/ere very slight; even the yoimgest age 
group did well on the tests. There were no sex differences 
in performance on the tests. 

HesSj R. D.J, 6: Shipman, V. C. Early experience and the socialization 
of cognitive modes in children. Child Development , 1965, 36, 869-886. 
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A total of \f>0 Negro mothers anii their 4-year-old chilc^reix 
seledted from fbur different social status levels participated 
in a^ study of the mother-child communication system. The data[ 
show social-' status differences among the four groups with 
respect to cognitive functioning' and use of linguistic codes. 



Higgins, C, & Silvers, CM. A comparison of the Stanford-Binet and 
the colored raven, progressive matrices IQ for children with low 
socio-economic status. Journal of Consulting Psychology , 1958, 22 , 
465-468. 

\ ■ • ' ' 

The assumption that verbal tesjl: it^ms are more susceptible to 
degrees and varieties of socia'Xyexposure and cultural' depriva- 
tion, while non-verbal items are free of this infiuence, was 
not supported in <a' study with 789 pupils 7 to 9 years of age, 
from a low socioeconomic area, using the Stanford-Binet • and 
Ravens Progressive Matrices Test. Negro children obtained 
lower scores on the non-verbal test, whereas white children 
showed no signif icant^7dif f erence between Stanford-Binet and ' 
CRPM measures . 



Hill, E. H.., & Giammatteo, M. C. Socio-economic status and its relation- 
ship to school achievement in the elementary school. Elementary English , 
1963, 40, 265-270. 

A total of 223 third-graders participated ia this investigation' 
of the relationship of socioeconomic status (SeS) to vocabulary, 
- reading comprehension, arithmetic skills, problem-solving, and 
composite achievement scores. Correlation of test scores to f 
SES suggested SES is an important factor in school achievement. 
Largest .differences were found in problem solving skills. 



Hill, S. D. Chronological age levels at which children solve three 
problems varying in complexity. Perceptual and Motor Skills , 1962, 
14, 254. • 

Preliminary results concerned with establishifig minimal OA 
levels for solution pf three problems are reported. Object 
discrimination oddity, and conditional-oddity were used in a 
modified Wisconsin General Test Apparatus. 



Hill, S. Do The performance of young children on three discrimination- 
learning tasks. Child Development , 1965, 36, 425-435. 



Children 1, 4, 6, and 12 years old were tested on object-dis- 
crimination, oddity, and conditional-oddity problems. The 



0 



42. 



object-discrimination problem can^be done by 1-year-olds, the 
oddity problem by 6-year-olds, and the conditional-oddity pro- 
' blem by, Ss' between 6 and 12 years of age. The major rj^sponse 
tendency found was a position pi^eference on the part of 1-year- 
old Ss on the ob ject-discrimittation problem, Wflh more com- 
plex problems an<|^ older age groups, Ss appeared to vary in the 
type of responses they made both among themselves and' oVer 
trials.^ 

Holloway, D, NEffects of training on the SRA primary mental abilities 
(primary) and the WISC . Child development , 1954, 25., 253-263. 

Half of a group oE 107 kindergarten children, 57 females and 
50 males, mean age 5 years 6 months, was .ti^ained for 14 weeks, 
using *the,^ SRA Learning To Think Series. The- trained group 
made significantly greater gains on the PMA Test than the 
Control. The differences on the WISC between the two groups ^ 

**were not significant, ^ Gains x\rere not related tcj 'differences 

, in initial level of ability. 

Hood, H* B. An experimental study 'of Pi'aget's theory of the development 
-.of number in children. . British Journal of Ps_ychology , J962, 53, 273-286 

» \i 

A replication of Piaget's hypotlieses regarding development of 
pre-number concepts was carried out with a normal and a mentally-^ 
retarded group of, children to determine whether (a) a group of 
normal English speaking children end (b) ..a sample of mentally 
retarded children and adult 3 would show the same general trends 
in development of pre-number concepts as Piaget's Ss. . The 
factors of mental and chronological age were also considered, 
as well as the relation of stage of development to ability in ^ 
arithmetic. / 



Hudgins, B. B. Problem solving in the classroom. New^ork: Macmtllan, 
1966. 

This book attempts to translate research findings into class- 
room practices and provide guidelines to help the average 
teacher facilitate acquisition of problem solving behavior. 
While trie book is small in size and the author limits the 
research reports discussed to a manageable number and describes 
\ these reports quite well, nevertheless the topic is much too 
• profound to suggest that the^book might serve as "incidental" 
reading. It seems to be the kind of book that would either 
have to be rather thoroughly discussed or one that is read 
in the context of other related material. 
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Hughes, D. H. Study of concept formation with superior, average,- and 
retarded children. Dissertation Abstracts, igeeT, 20, -3378-3379. 

Three groups of chil'dreri (gifted, average, and retarded) were 
equat/ed'for MA (9.6 to 10.6) and given a battery of tests to ^ 
measiire various aspects^^of concept formation. It was found that 
the mean of the superi«or group on the verbal part of t'he Weigl- 
Goldstein-Scheerer Color Form Sorting Test (CSF) was at^ the 
abstract-conpeptual level of concept formation aud was signifi- 
*cantly higher than the verbal means of the average (functional 
level), and retarded (conc^rete level) groups . Resul ts seem to 
support the hypothesis that there is a difference in the nature 
and extent of concept formation among superior, average, and ' . 
mentally retarded children'of the same age. A second hypothesis, 
that the three intelligence groups would differ signjLf ieantly 
from one anothei; in conceptualizing ability,, was not sub- 
stantiated. 

Humphrey, J. H, An exploratory study of active games in learning of 
number concepts by first-grade bcfys and girls. Perceptual and Motor 
Skills , 1966, 22, (^ 341-342. 

Tx'/o methods of instruction in number concepts ^ere compared 
with first-grade children. Using the differences between 
pre- and posttest scores as criteria, the results suggest 
that all children learned regardless of approach used; although 
the game technique seemed to be more effective with boys^ 

I 

Hunt, E, B. Concept learningj^ An information processing problem . New 
York: Wiley, 1962. 

Empirical and theoretical studies of concept formation and 
problem solving are discussed and related to computer informa- 
tion processing models. *^ 

Hunter, I. M. L. The solving of threes-term series problems. British 
Journal of PsycholoRy , 1957, 48, 286-298. 

Sixty-four 11-year-old children ^nd ,32 16-year-olds were given 
16 problems of the three-term series type. The older children 
shovj evidence, of solving th^se problems by articulated sequences 
of' analytical judgments whicTi accord with the varying logical 
structures of the problems, show no influence of atmosphere 
effect, and show marked practice effects. Increasing age 
seems to bring increasing appreciation of the structural 
characteristics as such, together with increasing skill in 
dealing v/ith serial relations which are progressively more 
remote from the perceptual-motor level of behavior. 
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Hunter, I. M. L. The solving of five-letter anagram problems. British 
Journal of Psychology , 1959, 50, 193-206. 

'The anagram-solving process was studied with 72 students and 
144 different five-letter anagrams. The' process seqms to 
involve recurring trial and^check activity in which the nature 
and sequence of the tries are determined jointly by the 
thinker's set, linguistic knowledge, and preference for certain 
^ forms of letter position arrangement. A replication with 12- 
and 15-year-old youths suggested that improvement in anagram- 
solving performance is a matter of long-term learning extending 
over ^nonths or even years (16 re"*f.). 

Huttenlocher , J. Effects of manipulation of attributes on efficiency of 
concept formation. P&ychological Reports ] 1962, 10^(2), 503-509. 

TJvirty seventh-grade boys solved concept formation problems 
requiring S to select the correct block of a set 'where form, 
and brightness were relevant dimensions, and the treatment 
variable involved manipulating the blocks (M) vs. no mani- 
pulation (NM) . A light and buzzer confirmed correct instances 
and incorrect ones received no feedback. Each S of group M 
had a matched S in gxoup NM who was presented with the same 
sequence^**of instances (as constructed by the Group M S) but 
was not allowed to manipulate the blocks. Group NM performed 
'significantly better than group M. It was surmised that 
plaoning of manipulative responses distracted group M Ss from 
the task of remembering and interpreting material previously 
presented. 

Huttenlocher, J. Some effects of negative instances on the formation o| 
simple concepts. Psychological Reports , 1962, ll^j 35-42 . h 

a 

Twenty-six seventh-grade boys were tested on a series' of one- 
dimensional concept-f6rmation problems. Two instances were 
p^resented for each problem,' the first, of which eliminated 
half the possible hypotheses and the second of which eliminated 
all others except for the answer. Two negative instanctes 
resulted in the poorest performance and negative-positive 
produced the best. An interpretation of the problem- solving 
process involving storage by Ss of |.nitial instances in the 
form presentred to them and study of dimen^i6ns that change* 
value on succeeding instances fit the results of thQ^4xperi- 
ment . 



Huttenlocher, J. Development of formal reasoning on concept formation 
problems. Child Development , 1964, 35, 1233-1242. 
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The development of«*a6ility to solve simple concept formation 
problems on the basis o^'f different sequences of positive and/ 
or negative instances wa^ investigated. Earlier analysis of 
information processing on such problems had suggested that the 
* number of intellectual steps required for problem solution 
varied with this type of sequence. Since abilities of small 
children carry out such steps seem particul^arly limited, it 
was 'predicted that the accuracy of these Ss' conclusions" 
would be poorest on sequences requiring the^greatest number of 
steps. 'The results were consistent with this predictions' 

lijima, F. The child's ordinal number concept and its formation. 
Japanese Journal of Educational Psychology , 1966, 14, 79-87. ( Psycho - 
logical Abstracts , 1966, 40, No. 1150) 

Five-year-old Ss in three experimental and one control group 
of Ss -each were given tasks in 1-to-l, reversal, and random 
correspondence. Cardinal and ordinal number perceptual tasks 
were also presented. E instructed o^e group in the verbal 
label of the concept, the second group in the number system, 
and tiie third in the verbal Idbel and number system. Results 
indicate no significant differences between experimental groups, 
although each experimental group performed significantly 
better than the control group. - " . 

lijima, F. The developmental sequences of the child's conception of 
number. Japanese Journal of Educational Psychology , 1966, 1^, 25-36. 
( Psychological Abstracts , 1966, 40, 8704) 

Ss totaling 200 divided into two groups were given the child's 
concept of number and analyzed in regard to magnitude and in 
terms of a set of ei'ght tasks under different stimulus condi- 
tions. The task ranged from divisions of aggregates into 
smaller ones which comprise the same number of elements, to 
tasks dealing with se^iation and ordinal number^. The younger 
group ranged from age 4.0 to 4.5, while the older group ranged 
from age 4^6 to 4.11. Major findings were: (1) when they 
compare the number of two aggregates, Ss are influenced by 
the perceptual configuration; (2) the magnitude of number is 
scalable, according to the order of diffj.culty; and (3) the 
younger group cannot understand 1-1 correspondence. The 
developmental sequences of the number concept appears to 
cover . the following periods: (1)' Number operations not under- ^ 
stood at all, ^) lower numbers are understood, (3) verbal, 
label understood, (4) ability to abstract numerical dimensions , 
and (5) understanding of the or.dinal number and conservation 
concept . 
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Inhelder, G., & Piaget, J. The ^rov7th of logical thinking from childhood 
to £ 0jplescence . New York: Basic Books, Inc., 1958. 

f ■ _ _ <^ 

The development of logic from childhood to adolescence from 
; the point of view of experimental reasoning with an elaboration 
in terms of logistic analysis is presented in a unified approach. 

Iscoe, I., &c Pierce-Jones, J. Divergent thinking, age, and intelligence 
in whi'te and negro children. Child Dev^ilopment , t964-, 15, 785-797. 

A total of 267 Texas white and Negro school children aged 5 
to 9 was given an Unusual Uses Test. Results indicated that 
divergent th^inking scores were signif ic>^ntly higher for Negroes. 
Correlations of these scores with WXSC Was low but significant 
for both races. There was no significant main effect for age, 
but race showed significant effects alone as well as in inter- 
action with age. Flexibility scored showed no over-all relations 
with age or race. Certain interesting comparisons by WlSC sub- 
tests, flexibility! categories, and five age levels are discus- 
sed acnd interpreted. Doubts ate raised concerning the notion 
.of creative thinking as a simple function of age or of intel- 
ligence there is need for more developmental studies of 
originality in varied social -and cultural contexts . 

Jackson, S. The 'growt;h of logical thinking in normal and sub-normal 
children. Unpublished masters dissertation ^ University of Manchester, 
England, 1963. ^ . 1 

Forty-eight children with normal IQ*s were matched with 40 
children with IQ'ff between 40 and 60, and all were given ^ 
Inheldef's experimental tasks. Results indicated that the - 
ability to think at ,^ certain logical level is dependent upon 
situation, ^hat among normals responses are' generally in line 
with the ages at which Piaget suggests certain levels of 
logical thinking are reached, but that Piaget' s definitions of 
stages of logical thinking appear to require more critical 
examination. 



Jeffrey, Vf. E. Variables in early discrimination learning: I. Motor 
responses in the training of d left-right discrimination. Child Develop - 
ment , 1958, 29, 269-275. 

Four-year-olds learned' to press buttons oriented in the- direction 
of figures representing left and right, although Ss were unable 
to label the stimuli according to spatial orientation, and the 
button response training was found to facilitate subsequent 
application of right and left labels. It was not clear whether 
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results indicated mediation or acquired distinctiveness qf 
cues. In another study, with tonal frequencies, pretraining 
of Ss'^to match tones with a pianb or by singing facilitated^ 
the learning of association of buttons with piano tones, ^ 
Facilitation was felt to be a result of discrimination pet. 

Jeffrey, If. E. Variables in early discrimination learning : Ili^ Simul^ta 
neous vs. successive stimulus presentation. Child Development , 1961, 32 , 
305-310. 

Using 5-year-old Ss it was found that a simultaneous discrimi- 
nation involving pressing a button closer to the positive 
stimulus which appeared on the left or right x^jas easier than 
a successive discrimination vAien Ss were required to push a 
button on the left to positive stimulus and on the right to 
the negative. No differences were found when the successive 
discrimination procedure required Ss to push a single. button 
when the positive stimulus was present and not to respond to 
negative stimuli. 

Jeffrey, W. E., & Cohen, L. B» Effect of spatial separation of stimulus, 
response, and reinforcement on selective learning in children. Journal of 
Experimental Psychology ^ 1964, 68, 577-580. 

\ 

Sixty children of two age levels were randomly assigned for 
training under five^-possible combinations of spatial contiguity 
or separation of stimulus, response, and reinforcement. (Two 
levels of stimulus difficulty were used. Children learned 
only in the two conditions where stimulus-reward contiguity 
was shown probably to be a matter of transfer from previbus 
training under conditions of stimulus-response contiguity in 
a repeated-measures design. Age was not an important variable 
in learAing the easy discrimination, and the difficult 
discrimination proved to be too difficult for both age groups. 

Jaasen, A. R. Learning abilities of Mexican-American and Anglo-American , 
children. California Journal of Educational Review , 1961, 12, 147-1^39. 

Children in grades 4 and 6 with IQ levels from 60 to 120 or 
above w^re compared on immediate, recall , serial learning, 
and p-a learning of familiar and abstract objects. Anglo- 
American children c4f lov; IQ were slower learners than Mexican- 
American children of same IQ. Mexican-American children of 
above average IQ did not differ significantly in learning 
ability from Anglo-American children of same IQ- High IQ 
v/as very rare among Mexican-American population. ' 
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Jensen, A. R. Learning ability in retarded, average, and gifted chil- 
dren. Merrill -Palmer Quarterly , 1963, 9, 124-140. 

Thirty-six juhior high school children, mean age 14 .years, 
classified as educabl'e mental retardates v/ere compared on a 
selective learning task with average and gifted children fn 
the same school. The task required learning, by trial and 
error, to associate five or six different stimuli wij:h five 
or six different pushbutton responses. The retardedtgroup 
showed high correlations between first trial scores and IQ's, 
vjhich diminished somewhat on second trial, after E had given \ 
them extra explanations of the task involved, suggesting that 
ability to understand instructions was the crucial factor re- 
lating:=.to IQ. Variability Vas much greater, among the retarded, 
who showed in some cases marked improvement with practice. 
It was concluded, since the retarded group spanned the entire 
range of learning ability afi measured by this task, that more 
varied and specific t5rpes of diagnostic inlielligence tests 
are needed. It was also suggested that th^se normal and fast 
^ ' learning retarded Ss were not retarded in a primary sense but 
ha4 failed to learn at crucial periods in their development 
certain kinds of behavior relatirig to school learning and the 
kinds of knowledge and skills tapped by IQ tests. 



J 



Jensen, A. R. Learning in the preschool, years, 
tion, 1963, 18,(2), 133-138. 



Journal of Nursery EdUca - 



Children 20 months old who had been exposed to "doll" in many 
verbal contexts showed greater ability to discriminate object- 
"doll" from many objects. In another experiment, children 
shovjn an object for an equal length of time with one group 
allowe4 to handle object and the other group receiving visual 
experience alone were compared. Learning was more rapid with 
the group receiving both visual and tactile experience. The 
author also reviewed verbal mediation studies which indicate 
more rapid learning when task comes under verbal control. 
Implications for nursery education are discussed. 



John, V. P. The intellectual development of slum children: Some pre- 
liminary findings. American Journal of Orthopsychiatry , 1963, 33 , 
813-822. 



This study examine^ patten . of linguistic and cognitive 
behavior in a sampi^e of Negro children from various social 
classes. Three m^jor levels of language behavior--labeling, 
relating, categorizing--i'7ere analyzed. Consistent class 
differences in language skills were shown to emerge between 
groups of Negro children of different socioeconomic class. 
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It was concluded' that acquisition of more abstract and inte- 
grative language ^eeilf^ to be hampered by the living conditions 
in the homes of lower-class children. 

( . ■ 

ft 

Johnson, D. M. Problem solving 4nd symbolic processes. Annual Revievn 
of Psychology , 1950,,!, 29*7-310. ' . 

Reviewing the literature from March 1948 to July. 1949, studies 
of learning are categorized as: ex^rimental analysis oX 
problem solving processes, individual difference s,^ in probl^^ 
solvirtg and judgment, the deVjelopmeg^^f^^^Tconcepts (39-item^ 
bibliography) . . 

Johnson, D. M. , & O'Reilly, C. A. Concept attainment in children; , ' 
Classifying and defining. Journal of Educational Psychology , 1964, 
55, 71-74. , . 

Ss who hav^ learned to classify objects correctly in concept- 
learning experiments often cannot define the class. In this 
study Ss were given materials appropriate to both classifying 
and defining tasks, and the definitions were reliaSly evalu- 
ated^ One group waS given practice defining without ' knowledge 
of results. The frequency of acoeptable definitions, after 
classification had been learned, was 65% for all -groups com|^ 
bined. The group with defining practice gave signif icaritly - 
more acceptable definitions than a control ' group . Success on 
a transfer classification task correlated with success in 
defining. 

Johnson, R. C, & Zara, R. C. Relational learning in young children. 
Journal of Comparative and Physiological Psychology , 1960, 52, 594-597. 

Two groups of 15 nursery school children were trained to 
respond to' the jLarger stimulus either with a single or double 
discrimination task. Five Ss in each group were then tested 
on near transposition, five on far transposition, and five on 
"very far" transposition, with all responses ' rewarded . The 
Ss y/ho-^leamed a double discrimination reached criterion 
significantly more rapidly in training and transposed all along 
the size dimension; Ss who learned a single discrimination 
transposed only inc* the near 'test. ^ 

Kagan, J., & Lemkin, J. Form, color, and size in children's conceptual 
behavior. Child Development , 1961, 32, 25-28o 

A sample of 35 girls and 34 boys, median age 5-8, were asked 
to match with a standard, paper cut-out of geometrical forms 
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differing in color, shape and si2^. Both seizes j^ref erred form as 
a basis of similarity, with color and size following in that order. 
No age differences found for boys but older girls were less likely 
than younger girls to use color as basis for matching. Older boys 
were more likely to use color than older girl9. 

Kagan, J., Moss, H. A., Sigel, 1. E. Psychological significance of 
styles of conceptualization. In J. C. Wright and J. Kagan (Eds.)j 
Basic cognitive processes in children. Monograph of th e Society for 
Research in Child Development , 1963, 28, No. 2, pp. 73-112. 

Ss of all ages were studied in a series exploring conceptualizing 
styles as measured by responses to a sorting test ^x-^ith human figures 
and a test requiring categorization of objects. High analytical 
scores were found to correlate positively with numbers of different 
tiated responses to the Rorschach Ink Blot Test, while relational 
or other responses correlate with undifferentiated holistic or , 
vague Rorschach responses. Analytical responses were found to 
increase with age in grades 1-6, to increase more with boys than 
girls, and to relate to other areas of behavior. Analytical Ss 
consistently showed longer attention spans, greater attention to 
environmental detail, less motor activity, more interest in intel° * 
lectual or sedentary pursuits, and more independence from others; 
while non-analytical Ss were impulsive, unable to inhibit motor 
activity, more dependent upon others and less interested in 
intel lectual pursuits . 

Kagan, J., Pearson, L. , & VJelch> L. Modif iability of an impulsive tempo. 
Journal of Educational PsvchoIog:v , 1966, 52 (6), 359-365. 

Forty first-grade Ss were trained to be reflective under tv/o 
different tutoring conditions. In one group of Ss the trainer 
first persuaded the child that he and the S shared some interests 
and attributes, while the second group was not treated in any way 
that would lead the child to bel.ieve he and the trainer shared 
characteristics. Both groups shov/eH longer response latencies 
after training. The condition of perceived high similarity to 
trainer facilitated the training for some girls <> but not for boy-. 

Kagan, J., Rosman^ B. L. , Day, D. , Albert, J., & Phillips, Wo Information 
processing in the child: Significance of analytic and reflective atti° 
tudes. Psychological Monographs , 1964^ 2i> ^ C^^ole No. 578). 

A series of studies with children in grades 1 through 4 inquired 
into the immediate and historical determinants of a preference 
for analytic conceptual groupings. Results revealed that two 
more fundamental cognitive dispositions each contributed variance 
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to the production of analytic concepts^- the tendency to reflect, 
over alternative solutions or classifications in situations in 
i^jhich several response alternatives are available simultaneous ly 5 
and the tendency tp analyze visual arrays into their component 
partSo These two dispositions are relatively independent of each 
others orthogonal to verbal skillsg and each influences the 
frequency of errors in perceptual recognition tasks o Degree of ^ 
reflection over alternative solution hypotheses (as measured by 
response time) displayed remarkable generality across a variety 
of tasks and marked intra«-individual stability over a l=year 
period. There vras an inverse relation between the production of 
analytic concepts and extreme degrees of hyperactivity aad dis- 
tractibility contemporaneously as well as during the first 8 years 
of life (17 refo)o 

Keislars E» R« Abilities of first grade pupils to learn mathematics 
in terns of algebraic structures by teaching machines o Uo So Office 
of Educations, Cooperative Research Project No<. 10905 University of 
Californias, Los Angeles^ 1961o ' 

A group of 136 first-grade children was instructed in modern 
mathematics by a teaching machine in a IS'-^^eek study to dete^:^mine 
to v/hat extent very young children can learn mathematics in terms 
of algebraic structures. The teaching machine featured projected 
slides and a three-button response panel; and the program also 
incorporated a set of Cuisenaire Blocks, and plastic symbols for 
"plus,'* "minus/' etc. Results supported the hypothesis that 
first graders could learn algebraic structures, with i^he experi- 
mental group performing significantly better than control groups 
on both a "creative" test and a test of problem solving* and 
equal to control groups on arithmetic type skills. 

Keislars E. R. Teaching children to discover: A problem of goal 
definitiono Paper presented at the annual meeting of the California 
Advisory Council on Educational Research^, San DiegOj Novemeber i967o 

-M distinction is dravm betx«;een teaching by discovery and teaching 
children to discovers the latter being viei^^ed as the acquisition 
of the ability to solve problems o The wide range of studies 
dealing v/ith problem solving is noted, and the need for more 
rigorous definition of problem solving is suggested. The im^- 
portance of problem solving as an educational goal and the open== 
ended vso the goal-directed orientations to teaching problem 
solving are discussedo Dimensions of problem solving are listed 
under environmental events^, problem-^solving process^ nature of 
learning outcomes and individual dif f erences ^ Suggestions are 
outlines for construction of problem-solving tests j methods of 
defining a class of problems and selection of goals for instruction 
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in problem solving* The importance of transfer as a goal for 
problem-solving instructions is emphasisedo 

Keislarp E. R.^ 6: McNeil^, J, D. Teaching scientific theory to first 
grade pupils by auto-instructional devices. Harvard jglducational 
Review. ^1961. 31, 73=83. 

A 3-x-jeek instructional program v;as administered to a group of 
first graders using an automatic instructional device vjhich pro- 
jected colored slides for recorded vocal commentary with a ^ 
button-press response. Content consisted of 432 items relating 
to several basic statements of molecular theory as related to 
evaporation and condensation. A posttest was given Ss and 
controls requiring *use of terminology and explanations of physic 
phenomena. Ss scored 667o vs. .22% for controls. It v/as con- 
cluded that first g-xaders tan learn abstract scientific language 
and use it in explaining physical phenomena. 

Keislarj, E. R.^ & McNeil^ J, D. Teaching science and mathematics by 
auto-^instruction in the primary grades: An experimental strategy in 
curriculum development. In J. E. Coulson (Edo), Programmed learning 
and computer-based instruction . New York: John Wiley & Sons, Inc.j 

1962o 

The importance of long-grange curriculum planning with regard to 
programmed learning studies is discussed and a study with young 
grade-school children learning scientific principles by teaching 
machines is describedj as well as„ a study which attempted to 
teach first graders algebraic structures and certain basic 
principles of mathematics in a 15-i'7eek auto-instructional pro- 
gram, using Cuisenaire Blocks. 

Kendlerp H. H. ^ Sl D'Araato? F. A comparison of reversal shifts and 
non'-reversal shifts in human concept formation behavior. Journal of 
Experimental Psychology. 19555 49, 165-174. 

The hypothesis that the presence of appropriate symbolic cues 
(even though connected to the wrong sorting response) would 
facilitate concept formation was supported in an experiment 
using a card^-sor ting task. 

KendleFg H. H.^ &. Kendler^ T. S. Inferential behavior in preschool 
children. Journal of Experimental Psychology ^ 1956p 5Xt> 311-314. 

Three- and 4'-year-oid children received three experiences in a 
maze^-like situations A-B and X-Y led to subgoals; B-G led to a 



major goal. The A«B subgoai served as the start of the B-G 
experience. When Ss were given a choice between A and X in order 
to get to G, significantly more Ss chose A. 



Kendlerj H. H.p & Keiidler, To S.^ Effect of verbalisation on reversal 
shifts in. children. Science ^ 1961, 134 , 1619-1620. 

A discriminatory reversal task was given to 4- and 7-year-old 
children to determine the effect of naming stimuli at these tv70 
age levels. Naming affected performance ^although it v/as not 

clear whether there were any age related effects. 

■.J . 

Kendler, H. H. , Kendler, T. S., Pliskoff, S. S., & D'Amato^ F. 
Inferential behavior in children: I. The influence of reinforcement 
and incentive motivation. Journal of Experimental PsychologV n I9585 
55, 207-212. , - 

a 

Three studies 3 involving 384 preschool children and providing 
three separate experiences ^ were executed in an experimental 
situation. Tvjo of thes^ experiences led to sub-goals while the 
third led to a blue container.^ During training the blue container 
held the major goal for some Ss, while it x\ras empty for other Ss. 
Results indicate that Ss who received the major goal at the blue 
container during the learning trials and who could see the major 
„goal during the test trial performed better than Ss for x-^hora only 
one or neither of these conditions prevailed. It was concluded 
that inferential behavior is influenced by independent variations 
of reinforcement and motivational variables. 



Kendlerp T. S. Concept formation. Annual Review of Psychology . 1961^ 
Hp 447 • ^ . . 

Concept fomation is taken to imply the acquisition or utilizations 
or bothp of a common response to dissimilar stimuli. Studies 
using various theoretical models of concept formation are discussed 
as v/ell as studies on concept formation relating to stimulus 
factors J motivation and reward factors 3 response factors 3 and 
genetic factors. 



Kendlerp To S. Verbalization and optional reversal shifts among 
kindergarten children. Journal of Verbal Learning and Verbal Behavior ^ 
1964^ 3, 428-436. 

Two experiments v;ere performed in v/hich children were presented 
with an initial discrimination involving a relevant and irrelevant 
dimension. After criterion was attained^ a second discriminat^i^i^ 



54 



was presented in x^/hich both dimensions were present and relevant . 
and the reinforcement pattern x^as changed. This discrimination 
was called the optional shift because S had the option of reaching 
criterion on the basis of a reversal shiftj an extra-dimensional 
shift, or a nonselective shift. A test series which followed 
attainment of criterion on the optional shift provided* the means 
of inferting the- basis of ^ the optional shift. In each of the 
experiments one group oS children was instructed to precede 
choices during the initial discrimination with a sentence that . 
labelled S+ and S- (V Group). Another group was run on the same 
discrimination but x^ras given no instructions about verbalisation 
(C Group). The V Group had significantly raDre optional reversers 
in both experiments o 



Kendlerj T. So, ^Kendler^H, Ho Inferential behavior children: 

II. The influence of order of presentation » Journal of E^peij^lgental 

Psychology!! 1961, 61, 442-448. 

An experiment was conducted on children between 30 and 65 months 
of age to determine whether inferential behavior resulting from 
the linkage of two discretely acquired behavior segments is in- 
fluenced by. the order in which these segments are presented 
during training. Explanation of inference by the invocation of 
either the anticipatory goal mechanism or secondary reinforcement 
x^ould imply that order would be variable. The results failed 
to confirm this implication. 

Kendler, T. S.^ Kendler, H. Ho, & Carriek, M. A. Verbal labels and 
inferential problem solutions of children. Child Development, 1966, 
37 (4), 749-763 o 

The spontaneous integration j|)f 2 separate behavior segments to 
attain a goal are more efficiently executed by third gradei^s than 
kindergarteners. If a common overt label is applied to the 
stimulus element common to the two segments, integi^ation is 
facilitated at othe kindergarten level and^ interfered with at 
the third-grade levelo This seems to point to the operation 
of mediated generalization in inferential problem solv:^.ng. 

Kendler, T. S., Kendler j> H. H., & .Learnard,, B. Mediated res.ponses 
to size and h^rightness as ^4 function of age. American Journal of 
Psycho logy o 1962, 65, 571-586o 

Children at ages 3, 4a 6, 8, and 10 x-jere presented x-jith an 
initial discriminative task of concept formation that included 
a relevant and irrelevant stimulus-dimensiono After criterion 
they were presented x-jith a shift in v/hich the same stimuli v/ere 
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employed but the pattern of rernforcement;, was reversed. Results 
confirmed the prediction thdt ,the proportion o£ children who 
respond with a reversal-shift increases' with ^age. Both the non- 
reversal and inconsistent shifts were expected to decrease with 
age. The prediction was "verified for inconsistent shifts only. 
A relationship between learning and choice-behavior such that 
mediators learn more rapidly than nonmediators was suggested. 
Research suggested there is a relationship between the ability 
to connect wards with actions and the tendency toward reversal. 



Kendler* T. S., Keridler, H. H.^ 6: Wells, D. Reversal and nonreversal 
shifts in nursery s'^hocl children. Journal of Comparative and Phys - 
ioloRLcal Psychology , 1960, 53, 83-88. 

In a study to investigate verbal mediation in young children, Ss 
x^ere taught labels for stimuli and given a discrimination problem, 
l-Then positive stimulus became negative .(reversal), Ss who had 
learned the initial discrimination quickly and were thought to 
be developing mediating responses relevant to the task were 
superior to slower learners in the reversal variatidn and in- 
ferior in the condition where learned\labels had become irrelevant 
(non-reversal). It was suggested that tiiere is a' stage in 
development in which verbal responses ^though available do not 
readily mediate between external stimulation and overt respon^ses. 

Kennedy, K.^ & Kates, S. L. Conceptual sorting and personality adjust- 
ment in children. Journal of Abnormal and Social Psychology ^ 1964, 
68, 211-214. 

Tx'/enty-four well-adjusted and 24 poorly-adjusted sixth-grade 
children were compared on the Gelb-Goldstein-Weigl-Scheerer 
Object Sorting Test. Poorly-adjusted children made significantly 
more inadequate sortings than well-adjusted children. High- 
and average-intelligence children were more adequate in their 
object sorting than low-intelligence children. It v/as suggested 
that relatively poorly-adjusted children may not be as able to 
reduce environmental complexity and assign meaning to events as 
do relatively well-adjusted children. High and average intelli- 
gence, at this age level, contributes to the ability to abstract 
and use shared properties as a grouping principle. 

Kessen, W. Questions for a theory of cognitive development. Monographs 
of fehe Society for Research in Child Development , 1966, 21 (5) » No. 
107, 55-70. 

The question of epistemological assumptions underlying all 
theories of cognition is raised^ and areas to be focused on in 
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the development of a psychology of cognition are suggested and 
discussed* 'The importance of examining the footings of psychology, 
in particular the psychology of cognitive development, is empha- 
sized; and continued empirical investigation is advocated' with 
th^ suggestion that premature precision be avoided. 



Kessen^ W. , Kuhlman^ C. (Eds.)s Th^ought in the young child. Mon o- 
graphs . 1962, 22, No. 2. \^ 

Includes papers directed in general toward Piaget's work discussion 
of major themes and comparison with other views of cognition. 
The first several papers comprise a g'eneral introduction to prob- 
lems in cognitive development, while the remaining papers focus 
more closely on* aspects of children's thinking and Piaget such 
as perception and inference*, behavior theory and simulation of 
thought. ^ ' 

King, W. H. The development of scientific concepts in children. 
British Journal of Educational .PsycHologv , 1961 , 31 ^ 1-20. 

A total of 1200 children was given 70 questions involving 
scientific concepts. ' Responses were tabulated in terms of 
percentage for boys and^girls with increasing CA, and tKe types 
of questions considered in terms of the age trends. Of the 70 
questions, 24 showed definite increases x^ith age, but 13 showed 
no relation with age. The latter seems to be dependent upon 
formal teaching. 

King, W. H. The development of scientific concepts in children. II. 
British Journal of Educational Psychology , 1963^ 33,? 240-252. 

Following up a previous study, the responses of children to 20 
science questions were related to age and ability represented 
by scores on a verbal and nonverbal test. A relationship betv/een 
scores on these criteria and the science questions was established. 
It was also found that the' rate of growth of scientific knowl- 
edge for boys and girls 10 years of age show no significant 
differences. There is significant differentiation in knov/ledge 
of science concepts v/ith secondary school children. 

King J, W. L. Learning and utilization of conjunctive and disjunctive 
classification rules: A developmental study. Journal of Experimental 
Child Psychology . 1966, 4, (3), 217-231. 



Conjunctive 
denoted the 



and disjunctive classification 
relevant attributes in advance 



rules under instructions 
were learned and shov/ed 



transfer to subsequent problems emplo;^ing the same rule by children 
^as well as adults. When'^asked to identify which of the two* rules . 
was employed in a subsequent problem, the conjunctive rule was 
more difficult than the disjunctive at every age. , Although rule 
learning ability differed for children of different ages, rule 
identification did not. 

Klausmeier, H. Je, & Loughlin, L. J. Behaviors during problem solving 
among children of low, average, and high intelligence. Journal of 
Educational Psychology . 1961, 52, 1A8-152. 

Differences among groups of children of low, average and' high 
IQ were found in observed fe'ehaviors as , they ^Ived problems, 
especially in subskills such as noting and correcting mistakes 
.. independently J verifying solutions, and using a logical approach. 
Differences in performances among individuals within IQ groups 
were also large. 

KleinxHuntz, B. (Ed.)s> Problem Solving - Research Method and Theory . 
New ■ ork: Wiley and Sons, Inc., 1956. 

The volume contains the preceedings of Carnegie Tech's first 
annual symposium of cognition. Contributors cover the range 
from information processing theorists to exponents of mediation 
theory and the strict operant approacli; and, in method, ranging 
from percep€five armchair theorizing to intr(pspective and verbal 
protocol 9 original verbal- learning experiments, ^nd cumulative 
records of operant conditioning. 

^. 

Klugh, H. E., Colgan, K. , & Ryba, J. A. Developmental level and^ speed 
of relational concept formation: A possible' inverse relationship. 
Fsychonomic Scienbe > 1964, 1,, 89-90. 

In two studies involving concept problems of different difficulty 
levels, first-grade children reached a learning criterion in fewer 
trials than fourth-grade children. A significant interaction 
was observed betx^een grade level and trials to relearn the^ con- 
cept. Older Ss showed more savings. 

' ' ' S 

Klugh, H- E.<> 6i Roehl, Ko Developmental level, and concept learning: 
interaction of age and complexity.' Psychonomic Science , 1965, _2, 
385-386. 

A study utilizing 60 children aged 5-6 and 9-10 demonstrated a 
strong interaction effect between developmental level and problem 
complexity on trials to solution of a relational concept formation 



problem, Some<,Ss frpm both developmental groups were uiiable to 
verbalize the concept even though meeting a "trials correct" 
criterion of solu£ion. 



Kohlberg, L, Early education: A cognitive-developmental view, . Paper 
presented at the annual meeting of the American Educational Re5i.earch 
Association, New York, 1967. 

Literature on the development of mental abilities is reviewed, 
and the cognitive developmental view is presented and related 
to current theory and practice in preschool education. The 
assv^ption of a critical period in early childhood i§ questioned, 
as well as %he value of teaching specifi'c school~related skills - 
or information at an earlier age. It is suggested that more 
useful goals for preschool programs may be developed by focusing 
on factors related to ego development ('such as attentiopal set, 
attitudes toward adult resource figures, style of .conceptualizing) ; 
and, in general, relating the preschool activities to a cognitive- 
structured viewpoint. 

Kohnstarara, G. A. An evaluation of part of Piaget's theory. Acta 
Psvchologica . 1963, 5, 313-336. (Psychological Abstracts , 1965, 39, 
70). 

Five-year-old children were trained in one of Piaget's most 
critical operations: the quantification of 'inclusion relations, 
which is normally to be reached by most children at age 7-8. 
Contrary to learning study by one of Piaget's collaborators, 
Albert Moi^f , which started from the assumptioif that the child 
should discover the solution f0r himself, in this study direct 
instruction was given, with complete explanation of the problem 
and examples of correct solutions. Of one group of 20 children, 
18 learned to give correct answers to the inclusion questions 
in many different experimental situations. These learning^ results 
remained intact during periods of three weeks and 6 months, in 
which no new training was given. The learning results are much 
better than Morf's and seem to be incompatible with part of 
Piaget's theory. 

^/ 

Lacey^ H., & Goss, A. E« Conceptual block sorting as a function of 
number, i>attern of assignments and strength of labeling responses. 
Journal of GeneCic Psychology > 1959, 94, 221-232. 

Conceptual block sorting was related to number, pattern of 
assignment, and degree of mastery of nonsense syllable responses 
to height and/or size dimensions of block stimuli. There v/ere 
16 blocks which represented combinations ' of tall or short, 
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large or small, and square or circular, top or" bottom areas, 
black or white. The four, three, or two labels assigned to the 
blocks by height and/t>r ^ig size^were learned by the paired 
associates method to criteria of 9/16 or 14/16 correct anticipa- 
tions. Each of the 10 groups which learned the labels consisted 
of^lO Ss. Upon completion of verbal learning, four trials, each 
involving 12 blocks, were administered to test for transfer to 
sortirvg by height-size. Also given the block sorting task x^ere 
controls (F^lO) and a% instructions groqp "^(N-IO) , neither of 
which had had prior experience with the blocks. The Ss of the 
latter group were told to sort the blocks by height-size. Both 
number of labels and degree of mastery of the labels were 
directly related to number of height-size placeiaents, but pattern 
of assignment by height or by size had no significant effects. 
The influence of number of labels was somewhat greater for the 
14/16 criterion than for the lower level of mastery. . Analysis 
of Ss* principles of sorting revealed that those who said they 
sorted by height-size made more height-size placements than those 
wHd could not state the height-size principle. Also, ability to 
state the height-size principle was directly related to the 
number of labels required. Our interpretation of these findings 
is that number and strengths' of nonsense syllable responses in- 
fluenced height-size placements by increasing intra-category 
similarity and decreasing inter-category similarity. Alternatively, 
the two experimental variables may have differentially activated 
the pre-experimentally acquired responses of stating the height- 
size principle and its associated discriminative verbal responses. 
Such sets of responses would also be expected to increase intra- 
category similarity and decrease inter-category similarity and 
thus influence subsequent sorting by heigbt-size . 

Lacey, H. M. Mediating verbal responses and stimulus similarity as 
factors in conceptual naming by school age children. Journal of 
Experimental Psychology , 1961, 62, 113-121^ 

Using 8- to 11-year-old children, author ^studies effejct of 
verbal mediating response and stimulus in conceptual naming by 
means of a design in which four patterns of possible relationships^ 
among initiating stimulus, mediating stimulus ?LVid responses, an^ \ 
terminating responses were combined with sets 6f more similar 
or less similar initiating stimuli. Overall findings are consis- 
tent with predictions based on » the four different patterns. 



Lavin, D. The Prediction of Academic Performance . New York: Russell 
Sage, 1965. 

) 

An analysis and review of the research related to |5redicting 
academic success ^is provided. The introductory chapter reviews 
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recent research in this area, summarizing vhat is known about 
"^the role of intellective factors, personality characteristics, 
and the social settlings that are assumed to be related to per- 
fomance. Definitions and diletnmas in this research area are 
presented clearly, although xiot in great detail. The basic 
questions are touched upon. It is pointed out that while grades 
tend to be the measute of academic performance, they may not be 
o an adequate criterion. Criticism Is offered of the frequent 

failure to -define the terms overaqhieveraent and underachievement 
of lack of s^tandardization in predictor measures, and of the 
considerable intercorrelation of presumably "independent" pre- 
dictor variables. Longitudinal studies are commended as a 
method pf dealing with the stability of predictor variables , - 
thorough time. 



Lee, L. C. Concept utilization in preschool children. Child 
Development , 1965, 36.J 221-227. 

g This study investigated preschool children's utilization of the 
following conceptual dimensions: color, size, number, form, 
sex type (objects used predominantly by males or females) and 
similarity of components of the stimulus. The Ss, agas 3.6-6^5, 
were divided into three age_ groups and a concept-identification 
task was administered using a modified oddity-problem technique. 
Ease of concept identification wai^ not an increasing monotonic 
function of age. The ease with yhich the six concepts were 
identified varied among the age groups, and color .and size items 
appeared to be more difficult for 6-year-olds than for 3-year- 
olds. 

Lee, L. C, I^agan, J., & Rabson, A.' Tlie influence of a preference 
for analytic categorization upon concept acquisition. Child Develop - 
ment. 1963, 34, 433-442. 

In a study to assess the relationship between a preference for 
analytic grouping of familiar picture stimuli and the ease of 
learning three kinds' of concepts, 30 third-grade boys were 
selected on the basis of the number of analytic responses pro- 
duced in a simple test for preferences in pairing familiar 
objects; Ss were then asked to learn six concepts (two analytic, 
two inferential, two relational) in a standard concept formation 
task. Analytic boys -learned the analytic concepts more readily 
than the other two, whereas the nonanalytic boys learned the 
. relational concepts with greater ease. 



Lenrow, P. B. Preschool facilitation of convergent and divergent 
cognitive modes: tJhat price acceleration? Paper presented at the 
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biennial printing of the Society for Research in Child Development, 
New York, March 1967. 

Two preschool programs were designe'd--one to facilitate convergent 
thinking, or effective accomodation ot externally imposed demands, 
the other, to facilitate divergent thinking, or the child^s interpre- 
ting and shaping a situation in terms of his ov/n ideas and interests. 
These were compared with a third ^'minimal" preschool program in a ' 
study to determine the effect of one type of instruction of children's 
abilities to cope v/ith the other mode. Ss were three groups of 25 
children between 4.5 and 5.6, half middle-class and half from 
disadvantagecf homes. Assessment procedures included S tanf ord- Bine t , 
a logical thinking test, and Q-sort descriptions of child ^s behavior 
in "two contrasting situations. Dispersion of change scores was 
significantly greater for convergent than divergent training group; 
and children. trained in the convergent mode who scored significantly 
higher on the logic testp more often gained on the divergent mode 
as well. ' 

1 

Lesser, G. S., Fifer, G., & Clark, D. H. Mental abilities of children 
from different social-class and cultural groups. Monographs of the 
Society for Research in CJ:iild Development , 1965, 30^ 1 = 114. 

Verbal ability, reasoning, number facility, and space conceptual- 
ization were studied in first-grade' children from Chinese, Jewish, 
Negro, and Puerto Rican ethnic groups. Each group v;as divided into 
middle-space and , lower-c lass groups, each^ iti turn being divided 
into equal numbers of boys and girls. Thus, a 4 x 2 x 2 analysis- 
of-convariance design included a total of 16 subgroups, each composed 
.of 20 children i7ith a total sample of 320 first-grade children. 
Effort, responsiveness to the tester, and age of the subject were 
controlled statistically. The major findings v/ere: (1) Differences 
in social class placement do produce significant differences in the 
absolute level of each mental ability but do not produce significant 
differences in the patterns among these abilities; (2) Differences 
in ethnic-group membership do produce significant differences in 
both the absolute level .of each mental ability and the patterns 
among these abilities; (3) Social-class and ethnicity do interact 
to affect the absolute level of each mental ability but do not 
interact to affect the patterns among these abilities, showing that 
several mental abilities are related to each other in ways that are 
culturally determined. 

Levi, A. Remedial techniques in disorders ol concept tormation, Papt r 
presented at the annual meeting of the American Psychological Association, 
Chicago, September 1965. 

The paper represents an at temp t to base a reraed ia i techn iquv. tor 
cognitive diflclency on the thLoroticai oriLntation ot Piaget, as 
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well at those of Werner, Harlow and Luria. A previous exposition 
of techniques aimed at the preoperational child is extended, and 
specific techniques to help those children who appear to be una'ble 
to free themselves to move from lower to appropriately high levels 
of cognitive functioning are described. For a child who has 
apparently a normal or dull-normal intelligence and who is of an 
age where the attainment of logical principles, syntactical trans- 
formations and operational qualifiers would ordinarily aljready be 
appropriate, but in fact seem to be inadequate, a variety of 
problem exercises are devised. 

Levi, A. Treatment of a disorder of perception and concept formation 
in a case of school failiire. Journal of Consulting Psjychology , 1965, 
29, 289-295. 

— / 

A report is given -of a year's specialized treatment of an ll-year- 
old boy brought to a psychiatric clinic for failing schoo'lwork. 
Initial psychological testing indicated a commonly encountered 
picture, that is, grossly deviant test patterns suggestive of CNS 
dysfunction, with particularly poor visual-'motor and conceptual 
performances. Treatment goals were: (a) to realize consciously 
the notion of category, (b) to acquire a store of categories, (c) 
to learn to scan categories, for appropriate selection from them. 
Perceptual confusion was to some extent reduced through verbal 
techniques. At the end of the year of treatment, retestirt^ showed 
improved test performance; school grades we^e reported as satis- 
factory; a follow-up six months later indicated that school 
performance continued adequate. 

Levin, G. R., & Baker, B. L. Problem sequence in children's learning 
of a concept system. American Psychologist , 1963, J^, 350. 

Auto-instructional program on geometry v/as used to study the 
relative effectiveness of presenting program items in standard or 
random order. Tv70 matched groups of second graders went through 
tvjo versions of the program which differed only with according to 
the sequence of items in the £hird unit. The control group went 
through those items in the standard order; the experimental group 
in a random sequence. No statistically significant differences 
between the groups were found on indices of acquisition, retention, 
or transfer. The generality of the findings waa discussed in 
light of program effectiveness and the correlation of I.Q. and 
performance . (J . A. ) 

Levy, N. M., 6: Cuddy, J. M. Concept learning in the educationally 
retarded child of normal intelligence. Journal of Consulting Psychology , 
L956, 20, 445-448. 
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A concept- learning task was given to 23 pairs of fourth-grade 
children matched for age, sex, and very roughly for socieoeconomic 
status. The Ss iQs ranged from 98 to 103 on the California Test 
of Mental Maturity. In each pair, one S was up to grade placement 
while the other v/as behind from .5 to 2.5 years, in achievement as 
measured by the Stanford Achievement battery. Eighteen of the 
normal achievers made fewer errors than their matched underachievers . 
Eleven Ss reached the criterion of 11 consecutively correct choices. 
Of the 16 Ss. correctly verbalizing the principle, 14 were normal 
achievers while only 2 were underachievers. Ten Ss met both criteria 
and all of these Ss were normal achievers. All of these results 
were statistically significant belovAj the .01 lavel of confidence. 

Ling, B. C. The solving of problem-situations by the preschool child. 
Journal of Genetic Psychology , 1946, 68, .3-28. 

Several months of training improved ability of intants 6-15. months 
old to discriminate simple geometric shapes such as circle, square, 
triangle, etc., irrespective of changes in size and position. 

Lipsitt, L. , &, Serunian, S. Oddity-problem learning in young children. 
Child Development , 1963, 34, 201-206. 

Fifty-seven Ss, ranging in age from preschool through third grade, 
learned to respond to the odd color presented in one of three 
stimulus sources. Results show that "the rapidity of oddity-problem 
solution is a -function of chronological and, indirectly, of mental 
age. The relationship of IQ scores to performance did not reach 
significance fof the 50 Ss on whom such scores were available." 
The possibility that other variables might interact vjith CA and 
thus influence the determination of minimum age is discussed. 



Lipsitt, L. P., & Spiker, C. C. Advances in Child Development and 
Behavior . Volumes I and II. Nev; York: Academic Press, 1964. 

The book is the first in a series designed to provide critical 
syntheses for teachers, researchers, and others in areas peripheral 
to their primary focus of interest; and to researchers vjhose 
programs are vjithin such problem areas. None of the volumes is to 
be organized around a particular theme-^-'-ar tides will be solicited 
on the basis of current interest. In addition to consideration of 
the literature, nex'j research is reported including reports of 
negative findings."^ This volume includes: a reviev; of infant responst* 
to complex and novel stimulation; research in the field of verbal 
behavior; an article on stature and weight in North American boys, 
an argument for hypothesis and strategy learning models tor learn- 
ing set data; a review of learning in the first year of litu, 
description of functional ans lysis of conceptual development and 



64 . * 



some processes of social reinforcement; a mathematical extension 
of the Hull-Spence theory by means' of a principle of stimulus 
interaction; a discussiom of over-constancy as found in space 
perception; and discussion^ of discrr imination learning of retardates 

o 

Lovell, K. , Healey, D. , 6c Rowland, A. D. Growtli of some geonietrical 

concepts. Child Development , 1^62, 31, 751-767. 

I y 
A population of educationally subnormal (ESN) and regular primary 
school children were given 12 experiments from The Child's 
Conception of Geometry. Findings broadly confirmed those of Fiaget 
although the number of children at the various stages are not 
always in line with the results obtained with the Geneva children. 
It was found that 14- to 15-year-old E.S.N, children have the 
operational mobility of about an average child aged 1\\ The educar 
tional implications of two experiments are briefly discussed. 



Lovellj K., Mitchell, B. , 6: Everett, I. R. An ex^rimental >3tudy of the 
growth of some logical structures. British Journal of Psychology , ^ 
1962, 53, 175-188. C? 

Several experimentsf of the type suggested by Piaget and Inhelder^s 
book were given to a population of primary and educationally 
subnormal (ESN) school children.- Findings among the former group 
generally confirm those of the Geneva school. It has be^n possible 
to extend Piaget and Inhelder's findings by giving a numbisr of 
tests to the same children and by making a comparative study of 
primary and ESN school pupils. ' 

li 

Lovell, IC. 5 6i Ogilviep E. A study of conservation of substance In the 
junior school child. British Journal of Educational Psycholog y, 1960, 

30, 109-118.'^ 

Junior high school children V7ere tested individually, along the 
lines initiated by Piaget, in an effort to trace tue development 
of the concept of invarisnce of substance and to establish the 
arguments used by children to jjustify their ansx^ers. Thqr three 
st£jges in the development of the concept given by Piaget have 
been confirmed,. >and some children give reasons for conservation 
similar to those proposed by him. On the other hand, evidence 
does not alx^jays agree with Piaget or enable us to prove or, disprove 
the assumption that the child arrives at the concept of conserva- 
tion because he is able to argue logically in concrete situations. 

Lovell, K. 5 6i Ogilvie^, E. A study of the conservation of weight in x\\^ 
junior school child. Britiali Journal of Educational Psychology , 1961, 

31, 138-144. 
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Tested individually were 364 junior high children, using procedures 
initiated by Piaget, While results similar to those of Piaget are 
obtained using his criteria for invariance of vjeight, it w^s found 
that children vjho are conservers of weight in this type of test are 
often non-conservers in otheir tests of conservation of v;eight suggest 
ing that, while logical thought may be a necessary condition for 
conservation of weight, it is not a sufficient condition. Sheer 
experience of the physical world seems to play a more important 
role than Piaget reckons. 

Lwe, R. C, Jr. A developmental study of part-vjhole relations in visual 
perception. Dissertation Abstracts , 1963, 23,, 3495. 

A study concerned vjith the developmental aspects of part-v/hole 
perception investigated the influence of wholes on parts, and parts 
on wholes in perception of young children. Three hypotheses were 
formulated: (1) the perception of parts will be most affected by 
the characteristics of the vjhole at the youngest age level, this 
effect tending to alter the parts so that they appear mo^:e similar 
to the whole; (2) the tendency for the parts to influence the whole 
will increase with age; (3) the results vjill further vary as a 
function of the objective difference between the part and whole. 
Tvjenty Ss from each of three age groups (kindergarten, grade 2, 
and grade 4) were presented vjith' five small rectangles (RS) and 
two large rectangular configurations (SR) individually and asked 
to match the small parts to a variable rectangle manipulated by 
E, Responses were compared with those of 60 control Ss vjho matched 
the shape of the same small part presented alone, thus out of context 
Results supported the hypothesis that parts were assimilated to the 
shape of the wholes most at the youngest age level, 'J\'>7enty Ss were 
presented the three SR figures and tvjo of the RS figures individually 
and asked to match the shape of the vjhole configuration to a variable 
rectangle manipulated by E, Responses were compared vjith those of 
60 control Ss vjho matched figures of the same dimensions as the 
large configurations, but which had no separate and discrete parts. 
Results did not systematically support the second hypothesis. 
Depending on the stimuli, the influence of parts on wholes increased, 
decreased, or remained the same vjith age. It is suggested that in 
early part^-whole perception, whole-characteristics of stimuli are 
dominant and can be expressed in the parts and part-characteristics, 
to a lesser extent, can be expressed in the wholes. With development 
there is a general decrease in the mutual influence of part and 
whole on each other. 



Lundsteen, S. W. Listening, reading and qualitative levels of thinkir^; 
v;ith regard to problem solving in the 6th grade. Paper presented at 
the annual meeting of the California Educational Research Association, 
Palo Alto, California, 1966. 
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One of a series of studies involving construction of differing 
experimental measures of thinking used at various grade levels, A 
48-itera measure of qualitative levels of thinking concerning problem-- 
solving stories was constructed and evaluated in an attempt to 
investigate the relationship betiveen (1) scores concerning qualitative 
levels of thinking (abstract, functional and concrete) j (2) scores 
derived from listening to material designed to elicit problem" solv- 
ing, (3) scores derived from reading material designed to elicit 
problem solving, (4) scores from a measure of general reading 
ability (STEP), and (5) scores from a measure of general scholastic 
ability (SCAT). It was expected that fac^tor analysis x-s/ould yield 
separate listening and reading factors. Four factors tentatively 
labeled as a result of tjie study were (1) Abstract Graphic Verbal 
Ability, (2) Concrete Auditory Quality, (3) Functional Auditory 
Quality, and (4) Functional Graphic Quality. Results are felt to 
lend some support to the theory of a constellation of listening 
abilities related to qualitative levels as measurable entities. ' 



Lundsteen, S. W. Thinking improvement project (TIP). Paper presented 
at the annual meeting of the California Educational Research Associations 
Los Angeles, March 1967. 

Nine-hundred f if th-grade^^chi Idren' in 'Calif ornia are participating 
in a language arts program emphasizing innovation in curriculum 
materials and teaching methods. Areas of concentrat jlon ar^ problem 
solving, listening, and qualitative levels of thinking. Heavy use 
is madis of ^I§:s^ision in training of teachers and administering of 
tests and progrmhs . Subjective reports from teachers and Students 
pG?:t icipating has been very favorable. 



Lundsteen, S. W. , Michael, l-J, B. Validation of three tests of cognitive 
style in verbalization for the third and sixth grades . Paper presented 
at the annual meeting of the American Educational Research Association, 
Chicago, 1966. 

A study was made to measure interrelationships at each of two grade 
levels among three experimental te^ts designed to mg^asure three 
qualitative levels of verbal functioning: a test of Critical 
listening, the STEP Reading testj and SCAT. Results showed that 
measures of verbal thinking with an abstract quality seem closely 
related whether stimulus material is a word, paragraph or story; 
but substitution of one process for another is not necessarily 
warranted. Significant differences between means of third- and 
sixth-grade Ss were found on all three measures; with third-grade 
Ss scoring higher on concrete measure than other measures, and 
sixth-grade Ss higher on abstract quality than other measures. 
More complex verbal material appeared to stimulate a preference for 
abstract cognitive style even at the third-grade level. 
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Lunser, E. Some pd^ints of Plage tlan Theory in the light of experimental 
criticism. Journal cf Child Psychology and Fsychiatry , 1960, 1^, 192-202. 

In replication of Piaget 's study on the understanding of volume, 
Fiaget's findings were conf irmed. Hox^ever , in a secQnd study ^ 
Piaget's contention that thfe conservation of isplacement volume 
and learning to multiply to calculate Volume depend upon notions 
of infinity and continuity v/as not supported. The logical inter- 
dependence of concepts thus does not indicate their psychological 
relationship. 



Luria, A. R. Higher Cortical Functions in Man . New York: Basic Books, 
1966. 

First published in Russia in 1962 ^ this volume included factual 
description and theoretical interpretations. Neurologically caused 
behavior disturbances are catalogued, and the underlying local 
cortical lesions and methods of investigation are described. 
Theoretical discussion centers on the problem of function locali- 
zation . 



Maier, H« W. Three Theories of Child Development . New York: Harper and 
Row, 1965. , 

This book attempts to bring aspects of selected developmental 
theories to bear upon practice in the helping professions. 
Summaries of the theories of Erickson, Piaget, and Sears, a 
theoretical dharacterisation of the helping process and some 
implications of the selected theories of development for various 
phases of this prpcess are presented. There is an attempt to 
relate each theorist to the position to which he is most related. 
Basic assumptions peculiar to each theory are identified in terms 
of approach to theory construction, etiology of behavior, fundamental 
human values, core of human values, core of human behavior, the 
newborn, the physical, and the social and ideational environment; 
and each theory is described in its stance tm-jard 'development. An 
attempt is made to achieve an integration which might be of help 
to clinical practitioners. 



Maltz, H. Ontogenetic change in the meaning of concepts as measured by 
the semantic differential. Child Deye lopmetft , 1963, 34, 667-674. 

Ss from four age levels (second, fourth and sixth grades, and 
college) vjere given a task consisting of seven concepts being rated 
along 9 scales. The connotative meanings of the concepts, as 
measured by the semantic differential, change with age in such a 
way that the change becomes more apparent as the age difference 



becomes greateT. It was also concluded that the meaning of 
concepts is less consistent in the youngest children than in 
the others; and it is suggested thatj although it may need 
further modifications semantic differential is a useful and 
valid instrument for measuring the meanings concepts to children, 

Maridler^ G. Response factors in human learning. Psychological Review ^ 
1954p 61, 235=244o 

An attempt is made by means of a series of formal definitions 
and assumptions to develop a model for use with human learning 
and thinking problems i^rhich emphasizes the importance of response 
factors. The theory is applied to stimulus differentiation, the 
relationship beti7een overt and symbolic responses , and the transfer 
and overlearning of these responses (30 references) • 

Marshp G. Effect of overtraining on reversal and nonreversal shifts 
in nursery school children. Child Development 9 19643 35^9 1367'='1372, 

In a previous investigation it was shoim that nursery school 
children, like nonverbal arganismsj learn a nonreversal shift 
/ faster than a reversal shift. This experiment of over training^ 

which is knovm to facilitate a reversal shift: in infrahuman 
subjects 3 would have a similar effect on young children. The 
results indicate that overtraining had a facilitating effect 
on reversal shift and no significant effect on a nonreversal 
shift. It is suggested that this evidence supports raediational 
explanation of the effect of overtraining, although it may be 
that the mediators are of a perceptual type previously used to 
explain similar effects in ^nfrahuman subjects rather than 
mediation by implicit verbal labeling. 

Marti !^ W. E. Quantitative expression in young children. Genetic 
PsYc.ioiogy MonqgrapMs) 1351, 44^ 147°219. 

A series of visual stimuli designed to elicit quantitative 
expressions of numbers size^ and pattern were shoi-m to 150 
3'=' to 7-=*year-old children. Each subject was given a traditional 
test of number ability^ With advancing age^ children's ability 
to handle concepts of number ^ size^ and quantity increases. The 
findings support the conclusion: *^hat which determines a child's 
behavior in a quantitative situation v/hich is unstructured. . n is 
not only his knowledge and ability in this specific areas but 
also his motivation toi-jard and his sensitivity to quantitative 
characteristics in that situation." 
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Martins W. E-j 6: Blums A. Effects of irrelevant cues on intet-test 
generalization in discrimination learning of normal children. Psycho - 
logical Reports . 1960p 1, 399-404. 

An oddity-choice situation used to determine age changes In effects 
of irreleva,nt cues (etc.). Results demonstrated an improvement 
in performance favoring boys and a seK^-age interaction in sensi- 
tivity to s t imulus cues . 



Matsuda, M. , & Matsuda, F. The effects of verbal reinforcement combi- 
nations on acquisition and extinction of discrimination learning in 
infants 5> children and feeble-minded children. Japanese Journal of 
Educational PsycholoRv . 1966s ii^ 65-70. (I>svchological Abstracts , 
1966, 40,' 1150) 

Ss were presented w2th a series of pairs of figures and asked to 
choose a "correct" figure from each pair. For response E presented 
one of three possible combinations of verbal reinforcement: (1) 
right for a correct response, nothing for incorrect (RN) ; (2) nothing 
for a correct response^ v/rong for incorrect (Nl-J) ; (3) right for a 
correct response^ wrong for incorrect <RW) . Some feeble-minded 
Ss did not learn under any of the three conditionsj but all 
'^third- grade Ss were able to learn the problem.' Kindergarten Ss 
learned best under the Nl-J condition^ while third«grade Ss learned 
best under RN conditiono Rates of incorrect responses decreased 
linearly in normal Ss but decreased suddenly near the end of the 
learning in the feeble-minded. 

McConnells 0. L. Perceptual versus verbal mediation in the concept 
learning of children. Child Development . 1964, 35,5 1373-1383. 

Concept learning in nursery school and second-grade children 
was investigated in relation to prior learning conditions. 
Positive transfer resulted in perceptual arrangement which 
emphasized a dimension relevant for the conceptual task and 
T-:^gative transfer when the dimension v/as irrelevant, with the 
latter effect stronger for younger children. In a conflict 
situation vjhere perceptual arrangement was "irre levant and verbal 
iJ^ssponse relevant, older children showed positive transfer and 
younger children negative transfer. Findings are discussed in 
terms of mediaticnal theory, preferrecl mediators and experi- 
mental method. 



Meece^ Ro S.^ &. Rosenbauin^ S. Conceptual thinking of 6th grade 
children as measured by the vigotf^kv block test. Psychological 
Reports, 1965. 17. 195-202. 



70 



Nine measures of Vigotsky Block Test performance were obtained 
from 50 sixths-grade girls i»Tith mental ages ranging from 8 to lAo 
Of 45 intercorrelations betr^een the measures and the mental ageSs 
and among the measures themselves, 20 were significant. In 
general it was found that an increase in mental age results in 
greater ability to verbalize the major concept involved in the 
Vigotsky test. • 

Helton, A. W. (Ed.)? Categories of Human LearninK * Nex^z York: Academic 
Pressj 1964. 

Papers included were presented at a symposium on the psychology 
of human learning held at the University of Michigan in 1962 
sponsored by the Office of Naval Research. Papers centered on 
the interrelationship of different categories of human learnings 
with the focus on definitional and taxonomic issues. Considered 
were classical and operant conditioning, rote verbal learnings 
probability learning^ incidental learning, concept learnings 
perceptual motor skill learningp and problem solving learning. 
It was the concensus that future symposia stressing or including 
definitional and taxonomic issues liaised in the present S3rmposium 
were needed. .. that the interrelatedness of one type of learning 
and every other should be recognised in structuring special 
category-oriented sjmposia. 

Mermelsteinj, E.p Carrj E.^ MillSy D.j & SchwartSj J. The effect of 
various training techniques on the acquisition of the concept of 
conservation of substance. Paper presented at the annual meeting of 
the American Educational Research Associations New Yorkj March 1967. 

In a study to assess the effects of various training procedures 
on the attainment of the concept of conservation of substance^ 
5-year°olds were trained in one of four v7ays: cognitive-conflict 
trainings multiple-classif icktion training^ verbal^rule trainings 
and language-activation training. Results did not confirm the 
prediction that the cognitive conflict method would be successful 
in inducing conservation of substancep and none of the training 
methods produced significant effects. Results are discussed 
in terms of Piagetian theory. 

Mermelsteinjj E.j, & Shulman, L. The effect of lack of formal .schooling 
on number development: A test of Piaget'^s theory and methodology. 
U.S. Office of Education Cooperative Research Project No. 2321, 1967. 

Study attempts (1) to examine the effects of a period of non- 
schooling on attainment of the concept of conservation by Negro 
children; (2) to investigate differences betv/een the verbal and 




non-verbal assessments of the same cognitive structure; and (3) 
to assess the differential effects g if any, of systematically 
varying the types of questions utilized in verbal test of con-? 
servation. The performances of Negro 6- and 9~year-olds from 
Prince Edwar4 County, Virginia, a community which had been without 
public schools, were compared with those of Negro children from 
a community which had regular schooling; and all children v^ere 
compared on both verbal and non-^verbal tests of conservation. 
To assess the differential effects of questioning, three tech- 
niques of qi^stioning v;ere experimentally varied. Findings 
revealed no significant differences attributable to the effects 
qf non-schooling. Differences be^iween verbal and non-verbal 
tasks were found to be highly significant. One of the three 
questioning conditions appeared to influence performance on 
verbal conservation tasks. 



Meyer, W. J., & Seidmany S. B. Age differences in the e;f fectiveness 
of different reinforcement combinations on the acquisition and ex- 
tinction of a simple concept learning problem. Child Development , 
I960, 31, 419-429. 

Four combinations of reinforcers at i:v;o developmental levels were 
compared. The combinations x*7ere Right-Wrong, Right-Nothing, 
Nothing-Wrong and Buzzer-Nothing. The Ss, ages 4-5 and 8-9, 
vjere required to learn the concept "larger than'* by responding 
to pairs of blocks. The Nothihg-Wrong and R.ight-Wrong groups 
were superior in acquisition, whereas the ^othing-W^ong group 
V7as superior to all other groups on the e>^tinction series. 

Meyer, H. J., & Seidman, S. B. Relative effectiveness of different 
reinforcement combinations on concept learning at two developmental 
levelso Child Development . 1961, 12, 117-127. 

Three reinforcement pairs-^Right-Wrong, Right-Nothing, and 
Buzzer-Nothing°-were compared for effectiveness with kindergarten 
Ss and 3rd graders o A previous study suggested the existence 
of an age by treatment interaction in the acquisition of a 
simple discrimination problem. The present study failed to 
confirm the previous results ^ and it was cpncluded that the 
negative reinforcer is more effective than the positive rein- 
forcer. 



Meyers,C. E.j & Dingman, H. Fo The structure of abilities at the 
preschool ages: Hypothesized domains. PsycholoRical Bulletin , 
1960, 52. 514-532. 
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The possibility of factorial descriptions of the abilities of 
infants and young children^ is discussed, with special emphasis 
on test construction as well as showing the potentials already 
existing in the current repertory of test 'materia 1^. A series 
of factors which may ultimately be identified at the late pre- ^ 
school level are suggested,' with some speculations regarding 
the early appearance of the hypothesized factors. 

? 

Moshin^ S. M. Effect of frustration on problem solving behavior. 
Journal of Abnormal and Social Psychology , 1954, 49, ISZ-ISS. 

This study attempts to determine the effect of frustration in 

one task on performance in the task immediately following. The 

results indicate some spread of the effects of frustration induced 
in one task to the performance of another task. 

Montague, D. 0. Arithmetic concepts of kindergarten children in 
contrasting socioeconomic areas. Elementary School Journal ^ 1964, 
64, 393-397. 

An investigation was made of social-class differences in arith-^ 
metic concepts in kindergarten children. A. K. Ruddell's 
Arithmetic' Concepts Inventory was administered to 51 low 
socioeconomic status (SES) and 31 high socioeconomic status 
kindergarten children who had been in school for seven months. 
The inventory i'ncludes subtests of Enumeration, Quantitative 
Relationships, Symbol Recognition, Social Usage, and Problem 
Solving. A significant difference was found between classes on 
total score on the inventory with loweir SES pupils scoring lovfer 
on the arittimetic concepts tests. 

Montessori, M. Spontaneous agliivity in education; The advanced 
montessori method . Vol. I. New York: Robert Bentley, 1964. 

(Reprint of original published in 1917.) This volume presents 
her theory for the education of children aged 7 to 11, which is 
highly idealistic and moralistic^ drawing as much on philosophy 
as on the available psychology and pedagogy of that day. The 
chapter on the author's contribution to experimental scienc(? 
shov7s clearly her empirical approach. This volume covers such 
matters as the preparation of teachers, the desirable educational 
environment, the nature and nurture of attention^ will, intelli- 
gence and imagination. 
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Montessori, M. The Montessori elementary material : The advanced^ 
Montessori method e Vol. II. New York: Robert Bentley, 1964. 

(ReM-int of original published in 19170 This volum^ examines 
a developmental approach to the teaching of grammar, readings 
arithmetic^ geometry, draxA7ing, music, and metrics (poetical 
rhythm). 

Montessori, M, Dr. Montessori 's own handbook. New Yoj;k: Robert . 
Beneley, 1965. 

(Reprint of the original published in 1914.) In this book the 
author summarizes her viev/ of spiritual development of children 
analogous to their physical growth; her "Children's House;" her 
devices for the measurement of physical growth (height) ; and 
the didactic material designed to promot*e motor, sensory, and . 
language development. Montessori materials are described and 
illus trated briefly, in s imple language . 

Morf, A,, Smedslund, J., Vinh-Bang, and WQ^lwiil, J. F. The learning 
of logical structures . Paris, France: Presses University, 1959, 
Vol. 9. 

Sec. I. "Development of Behavior and Learning," by Vinl;i-Bang. o 
This section discusses the similarity between Piaget's hierar- 
chical structure of behavior and Guttman's cumulative model and 
presents evidence that children can learn specific re,sults more 
easily than they can grasp the logical structure of the situation. . 

Sec. II. "Learning of a Concrete Logical Structure," by A. Morf. 
Author details some attempts at teaching the inclusion relation 
(if B equals A plus A, then B includes A) to children 4-7 years 
and concludes that the inclusion relation cannot be^ taught by 
using particular cases. 

Sec. III. "Learning the Concepts of Conservation and Transivity 
of Weight," by J, Smedslund. This contains two experiments showing 
that it is possible to teach conservation of v/eight to children 
) 5-7 years, that acquisition of the conservation relation tends to 
be positively related, to acquisition of the transivity relation 
and that it is difficult to teach the notion of transivity^ 

Sec. IV. "A Learning Experiment in the Field of Number Conservation 
by A. Wohlwill. This is an attempt to teach children aged ;"4 to 6 
that the number of points remains invariant when a set of points 
is rearranged. A nonverbal choice method was used to measure 
attainment of the conservation concept. Only 5 of the 34 Ss made 
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completely correct choices on the three criterion trials • The 
correlation between the choice criterion and Piaget's usual 
verbal test of conservation is positive but lovj. 

Moyer, K. E., & Gilmer, B. von H. Attention spans of children for 
experimentally designed toys. Journal of Genetic Psychology ;> 1955, 
22* 187-201. 

Attention spans (of 681 boys and girls in the age range of 18 
months to 7 years) were detes^mined individually on each child 
in a laboratory playroom or in a home environment. Mean atten- 
tion spans of 15 to 40 minutes were obtained. The length of 
time children will concentrate in play with toys depends primarily 
on the use of the right toy for the right age (19 references). 

Muller, R. Deductive thinking of eight-year-old children. Psychologie s 
1966, 13, 274-282. (Psychological Abstracts , 1966, 40, 1152). 

The progress of three groups of young grade school children in 
the learning of ^spelling was compared. Group 1 was taughp.. by 
using rules. Group 2, by visual-motoric memory, and Grouf? 3 did 
not receive any special training. The results indicate that 
children were abl'fe to use the rules correctly, thus can think 
deductively . 

Murry, F. B. Some factors ^elated to the conservation of illusion- 
distorted length by primary school childreno Paper presented at 
annual meeting of the American Educational Research Association, 
New York, 1967. 

A series of studies related to the conservation of length were 
reported. A conservation test with two equal sticks made to 
appear unequal showed a significantly greater number of conservers 
above the median group age of 6.91 than below it, and the only 
significant difference in mean constant error between conservers 
and nonconservers in the kindergarten group. In another study 
Ss were asked to distinguish betx^jeen the real and illusory as- 
pects o^ stimuli, with len^gth conservers performing s-ignif icantly 
better on the four stimuli involving length. A significant 
number of conservers from the ^irst study switched to noncon« 
servation on an operational task. In a training study, Ss trained 
in conservation of length by a reversibity and cognitive conflict 
procedure did significantly better than a control group. 

Nadel, J. Activities of comparison between ages three and six. Enf ance 
1966, i, 7-22. (Psychological Abstracts . 1966, 40, 1037). 
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Children aged 3 to 6 v/ere divided into nine age groups. The 
children compared four saucers of which two v/ere alike and tv/o 
different 5 and eight boxes j two alike and the rest different; 
they we're tested in a study to observe the development of the 
ability to categorize. The results indicate: (1) the box test 
seems more suitable for clear revelation of the spontaneous 
evolution of qualitative differentiations (2) the greater im=- 
portance cf color and the lesser importance of form on the 
saucer test suggests that the very young rely on differences 
vjhen making comparisons. The competing^ theories of conceptual 
development are not resolved. 



Nadirashvili, S. A. Development stages of generalization in school 
children and the problems of their modeling. Voprosy Psikholo^ii s 
1964, 6, 78"88c (Child Development Abstracts . 1965, 39, 103). 

It was found that children 7 to 11 "years up to the 5th grade 
used empirical generalization and identified common features in 
positive examples. The identification of necessary features 
of a class by means of system generalisation began only after 
the fifth grade. The break in the activity of generalization 
between these stages was observed in the 5th and 7th grades. 
Information from positive and negative examples was considered 
independently and the common features could not yet be united 
in one notion. For the structural characteristic of the level 
of empirical generalization the model of ''class of classes'' vjas 
used but for the characteristic of system generalization the 
perfect normal disjunctive form of combination of expressions 
was usedo Problems with realization of thes'e structures in the 
process of generalisation were discussed on the basis of 
Uznadze's theory of seta 



KasSy M- L. The effects of three variables on children's concepts of 
physical causality. Journal of Abnormal and Social PsycholoRV , 1956^ 
53, 191-196. 

The effects of three variables on children's concepts of physical 
causality were studiedo It was found that: (1) The nature of 
the causal thinking of v/ithdravjn children is at a significantly 
less mature level than the causal thinking of formal children, 
(2) Questions about phenomena whose causal agents are not 
accessible to direct experience yielded significantly more non- 
naturalistic responses than did questions about phenomena whose 
causal agents are more access ible , and (3) Supernatural explana- 
tions increased with questions v/orded to suggest the possibility 
of such causes. 
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Nelson, P, A. Concepts of light and sound in the intermediate grades. 
Science Education . 1960, 44, 142-145, 

The investigation concerned how chicldren acquire scientific 
conceprts and whether socioeconomic background and intelligence 
are related to the learning. Ss were 118 boys and girls from 
intermediate grades of elementary schools of two different socio- 
economic environments. Tests given to pupils. before and after 
instruction were: (1) Otis quick-scoring mental abilities; 
(2) multiple choice word classification; (3) Oxendine saund;* 
(4) and (5) two object classification tests in areas of light 
and sound.' Results showed: (1) Gain in principle interest 
270% (light), 2487o (sound); (2) Concept gain = 120% (sound), 
260% (light); (3) significant improvement directly related to 
group for "sound"; (4) Grade and social status not related to 
improvement but were related to ^level of performance; (5) All 
tests relate to one another and to intelligence; and (6) No 
significant difference between two socioeconomic groups. 



Nikkei, N. , & Palermo, D, S„ Effects of mediated associations in 
paired associate learning of children. Journal of Experimental Child 
Psychology , 1965, 2., 92-102. 

This investigation v/as conducted to demonstrate that mediated 
associations can facilitate or impair the performance of children 
on a verbal paired-associate task. Natural language associates 
derived from free-association norms in the mediatioaal chain 
were used in the investigation. Two chaining paradigms were ^ 
tested: A-B, B-C, A-C, and A-B, C-A, C-B. A-B learning was 
assumed from the normati 3 data for sixth-grade children. Sixty 
Ss learned by the method of anticipation tv/o lists of S-R pairs 
constructed such that each S served as his ovm control for the 
three experimental conditions: facilitation, interference, and 
control. The results for both paradigms revealed the facilitation 
condition to be significantly superior to the interference con- 
dition, with the control condition falling betv/een. These results 
provide support for a theory of mediated association and demon- 
strate that existing language habits can influence the acquisition 
of new verbal habits by implementing the mediating process. 

Norcross, K. J,, & Spiker, C,C. The effects of type of stimulus pre- 
training on discrimination performance in preschool children. Child 
Development . 1957, 28, 79-84. 

In an investigation of the effects on discrimination performance 
of the degree of similarity of previously acquired stimulus names^ 
30 kindergarten children learned nonsense syllable names for t\<fa 
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pairs of faces (t\7o boys and two girls) » Names attached to one 
pair x«jere highly similarj while those attached to the other pair 
were dissimilar; In a transfer task Ss had to name and push 
one of four buttons for each picture presented singly. More 
incorrect names and fewer correct motor responses followed pre- 
sentation of either of the similarly named pair than the dis- 
similarly named pair^ This held true even if incorrect names 
were corrected before motor response occurred. It was concluded 
that response-produced verbal cues may differentially affect a 
transfer task depending upon the generalization properties of 
the verbal cue components. 

Norman, C. , & Rieber, M. The facilitation of concept formation in 
children by the use of color cues. Research Bulletin a 1967, 38 s 
Department of Psychology, University of Western Ontario, London, 
Canada. 

This study investigated the learning of single alternation (SA) 
and double alternation (DA) concepts in children, with and v/ith- 
out the help of color cues. SA was found to be an easier concept 
to learn than DA, and color cues were found to facilitate learning, 
especially in the DA schedule. When color was made irrelevant 
to determine the dependence on color cues of Ss who had learned 
with color, it v/as found that once the sequence of correct 
responding was established a large proportion of Ss apparently 
discovered the more abstract underlying principle ^^nd no longer 
depended on the facilitating cue. 

O'Donnell, J. P. Observing-response acquisition and its effects on 
discrimination performance in normal and retarded children. Dissertation 
Abstracts., 1966, 27^, 987-988. 

Forty normal and 40 retarded children received training on a mod- 
ified WGTA. In the first phase observing response acquisition 
was investigated in a 2 x 2 x 2 factorial design as a function of 
reinforcement (dif f erent i^l-nond if ferential) , instructions 
(specific-nonspecific), and normal-retarded. Specific instructions 
oriented the subjects to the response-reward contingencies. Data 
indicated that cn the first training day all groups responded 
at about chance, although at the termination of training the 
differentially reinforced groups were significantly superior in 
observing response performance to the nondif ferentially rein- 
forced groups. It v;as found in the differentially reinforced 
groups that the specific instruction subgroups made observing 
responses significantly more frequently than the nonspecific 
instruction subgroups; that such instructions facilitated both 
retardate and normal performance, but that normals benefited 
far more than retardates from instructions; and that significant 
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observing-responses acquisition occurred. In the second phase 
in which successive-discrimination training was administered 
thei-e v/ere reliable differences in favor of groups given differ- 
enr.ial reinforcement during observing-response training over 
nondif ferentially reinforced groups 'combined with controls given 
no prior trainings due chiefly to the performance of normal 
subjects given specific instructions and differential reinforce- 
ment during training* 

Offenbachp S. I. Studies of childreii-^s probability learning behavior: 
II. Effect of method and event at frequency at tfwo age levels. Child 
Development , 1965, 36:, 951-962. 

A probability-learning task in which the stimuli v/ere presented 
either simultaneously or successively vjas given to kindergarten 
and fourth-grade Ss. The more frequent event occurred 601, 75%, 
or 907o of the time. The global measures indicated that both 
age groups responded appropriately to the E frequencies. Effects 
of the method of stimulus presentation v/ere slight and v/ere 
found only at the 75% E^ level. The analyses of intratask be- 
havior indicated that the simultaneous procedure made it easier 
for both age groups to respond on the basis of previous outcomes. 
Fourth gradeis seemed to try to find rules governing the occurrence 
of the events, while the younger children responded to each event 
in isolation. 



Offenbach, S. I. Reinforcer acquisition in discrimination learning. 
Psychological Reports , 1966, 19, 843-849. 

In an earlier study in vjhich a buzzer sound was combined in pre- 
training with Right or Wrong, a tx-zo-choice discrimination-learning 
task v/as presented immediately following pretraining. Children 
learned that the buzz had meaning (in a direction opposite the 
verbal statement with v/hich it v/as combined). In the present 
♦experiment, E's silence vjas examined instead of the buzz. The 
data indicated that silence, when combined vjith Right (R) or 
Wrong (VJ) in the verbal reinforcement cambinations NVJ and RN, 
also acquired reinforcement value opposite that of the verbal 
statement . 



Ojemann, R. H., Maxey, E. J., & Snider, B. C. F. Effects of guided 
learning experiences in developing probability concepts at the 5th 
^rade level. Perceptual and Motor Skills , 1965, 2J[, 415-427. 

Fifth graders v/ere given training designed to develop an under- 
standing of selected probability concepts, i^hile a control group 
saw two irrelevant films. Four posttests were used. Results 



79 



Indicated significant differences in favor of the experimental 

Ssj including a test of maxiinizing success when prior knovjledge 

as to input level vjas not available and no extraneous revjards 
v/ere used. 



Ojemannj R. H., 6: Pritchett, K. Piaget and the role of guided exper- 
iences in human development. Perceptual and Motor Skills o 1963 p 1 7 , 
927-940. 

A planned program for developing the concept of specific gravity 
v/as tested at the kindergarten and f irst-^grade levels. Stage 
of concept development was measured in individual interviex^^s 
with the 39 Ss before and after administration of the learning 
program^ which consisted of a l^hour period on each of three 
successive days. Results indicated that (a) planned learning 
programs can affect significantly the development of the concept 
of specific gravity at this stage level and (b) the administration 
of a planned learning program can affect the development of 
stages described by Piaget for a significant proportion of Ss. 



Olsonp J. L.J Hahn^ H. R. ^ & Herman^ Ao L. Psychol iuguis t ic curriculum. 
Mental Retardation , 1965, 3, No. 2, 14-19. 

There is a need for differential emphasis of cognitive areas in 
constructing curriculum for young retarded children. Case study 
analyses and test results of children enrolled in a curriculum 
based upon their linguistic strengths and v/eaknesses provide 
information which raises a number of interesting educational 
questions. 



Orpetj R, E.p & Meyers^ Co E. Six structure-of^intellect hypotheses 
in six-^year-old children^ Journal of Educational PsycholoCT ^) 19663 
57 (6) 3 341-346. 

One--hundred 6"year--old kindergarten children were given a 20-t:est 
battery hypothesizing six Guilford s tructure^o f- inte 1 lec t cells. 
Principal component factors were given several variraax rotations » 
Strong factors which appeared were memory for symbolic units 
(MSU) 5 convergent semantic production^ divergent production of. 
semantic units ^ and evaluation of figural units (EFU) with 
tentative factor of memory for figural units (MFU) . Tests inr 
an evaluation of s^nnbolic units factor loaded on EFU svig^;esL 
that reaction to visual language symbols is still perceptual 
at 3M,e 60 Separation of f4SU from MFU was believed due. to vl'-.ua] 
V s , a u d i t o r V c h ann e 1 s o 
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Osiers S. F.s, & Fivel, M. Wo Concept attainment: I. The role of age 
and intelligence in concept attainment by inductiono Journal of 
Experimental Psycho logy c. 19613 _62s 1-8. 

This study attempted to determine the role of intelligence in 
concept attainment by induction. Concepts studied were birdg 
animal 5 and other living things. The age groups chosen^ 6, 10 
and 14 years, represent the extremes and midpoint of elementary 
school population and fall v/ithin the three stages defined by 
Piaget. Results: Age and intelligence were found to be associated 
with effective concept learning but no specific mechanism for 
enhancement was clarified^ Learning curves of children of normal 
and superior intelligence revealed that superior cliildren v/ere 
more apt to be sudden learners (function of intelligence) but 
neither age nor concept hierarchy produced any differences. An 
association between an intelligence and hypothesis testing 
x/as inferred. 



OsleTj S. F.J 6i Kofsky^ £. Stimulus uncertainty as a variable in the 
development of conceptual ability. Journal of Experimental Child 



The effect of age and stimulus complexity on concept attainment 
and the role of stimulus cues in the solution of concept attainment 
problems were studied with 270 Ss aged 4^ 63 and 8. Ss were 
divided into 27 experimental groups ^ constituting a factorial 
design of 3 ages 5 three levels of stimulus com^plexityg and three 
conceptso The concepts v/ere form^ color, and sizes presented 
with none^ one ^ or two^ irrelevant stimulus dimensions. Significant 
age and stimulus complexity effects were obtained; and measures 
of information transmission showed that criterion Ss were governed 
primarily by the relevant (reinforced) stimulus dimensions 3 x^jhile 
the responses of noncriterion Ss were determined significantly 
by irrelevant stimulus cues and position biases o The total amount 
of information' transmitted by successful Ss correlated positively 
v/ith age. Total information transmission in the failing group 
was negatively correlated with age. Older failures did not re- 
spond consistently to one cue p v/hile younger children tended to 
perseverate on irrelevant stimulus dimensions. Differences in 
Information transmission were interpreted as reflecting liinita- 
tions In memory or variations in strategyo 

OslGrg r ^. 0 6: :^h:ipiro^ S. L. Studies in concept attainment: IV. 

The rc»Ie of partial rc infc^rcerfient as a function of ajr^e avd m te I 1 i Kt'nro . 

Cl'tijuro!! at. f;.Mur ajj;e levels hetvjeon h and 1-4^ aL av^i'ii}^^' arul hi}[\\ 
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task under conditions of continuous or partial reinforcement « 
On the basis of the incremental and mediation models of concept 
attainments It was predicted that the reinforcement conditions 
would produce significant interactions with age and intelligence. 
The results v/ere analysed in terms of trials and reinforcements 
to criterion and the number of solvers in each groupo Partial 
reinforcement proved to.be relatively more difficult for the 
older and more intelligent Sso 

Oslerp S. Fe 3 & Trautmanj G. E. Concept attainment: II- Effect of 
stimulus complexity upon concept attainment at two levels of intelli- 
genceo Journal of Experimental Psychology , 19613 62, 9°13. 

The previous interpretation that Ss of superior intelligence 
attain concepts by testing hypotheses v/hile Ss of normal intelli-- 
gence attain concepts through S-R associative learning was tested 
with 120 elementary and junior high-school children^ Half 
solved the task with simple stimuli and half v/ith complex stimuli. 
The prediction that complex stimuli would generate more hypotheses 
than simple ones and thus slow dovm superior Ssj but not affect 
normal Ss, was confirmedo 

Osier, S- Fpp & Weiss, S. R. Studies in concept attainment: Ill- 
Effect of instructions at two levels of intelligence- Journal of 
Experimental Psychology , 1962^ 63^ 528-533o 

A concept attainment task v;as presented under general and explicit 
instructions to S,s 65 IO5 and 14 years of age^ divided into two 
intelligence groupso Under nonspecific instructions, superior 
intelligence v/as associated V7ith 'more effective concept attain- 
ment, while under explicit instructions the average intelligence 
group improved and those of superior intelligence remained the 
same. Superior intelligence apparently gave Ss an advantage 
in the problem--f inding phase of the task^ but not in actual 
problem solution. Problem solving ability increases vjithin 
the age range studied^ 

Penkj W- E- Developmental changes in children's conceptual behavior o 
Paper presented at the annua"? nieeting of the American Psychoiogl ca 1 
Associationp Chicago, September 1965- 

Deve lopmental changes in ch lid ren ' s cN^ncep tua 1 behavior were 
Investigated within tb.e framevjork nf McGaughran*s conceptual 
area analysis of object sortings- Two commonly observed aspect.:-; 
o f grov7th we re c le ar I y demons t r a ted . Fir s t , ch 1 Id r en re f 1 e c t: ed 

increasing enc^i 1 tural ive effects, Sc^cond^ children shifted 
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levels of abstraction as age increased ^ from global to highly/ 
differentiated to hierarchically integrated con epts. 



Piagetp Jo Jjj d^_enj:„aja_d„re_a_5_ojxl^ t he__.cbLi^Id o Neiv York: Harcourt 
and Brace^ 1928o 

The child's concepts are first concrete and tied to his oi-m 
perceptual experienceso Paralleling this development of objec° 
tivity tovjard the world is the development of subjectivity 
tov/ard the self and thoughto During early stages the child 
believes that thoughts are words in themselves o 



Piagets Jo The Psychologv of Intelligence o Pattersonj N(ciw Jersey: 
Littlefield and Adams^ 1960o 

Based on a course given by the author 3, the subject is covered 
in eight chapters dealing x^ith the nature of intell igence g 
sensory-motor functions, and the development of thought. Intelli- 
gence is no longer considered a faculty but a state of final 
equilibrium tovjard which the successive adaptations of the 
sensory-motor functions tend, implying mental evolution and 
functional unityo Intelligence is placed on a biological basis 
and extricated from its traditional connection with logic o After 
reviewing the different operations that constitute thought, 
the relation is shoi-m between these functional totalities. 



Piagetj J. The genetic approach to the psychology of thought. Journal 
of Educational Psychology, 1961, 52^, 275-280o 

Two forms of thinking are def ined—^the formal viewpoint, v/hich 
deals with the configuration of things (perceptions ^ mental imager, 
etc.) and dynamic thinkingp which deals with transformations. 
Thinking means arriving at the transformations which furnish the 
reasons for the state of things. The development of thought goes 
through a gradual subordination of formal into dynamic aspects. 
Stages in this development are discussed in relation to the 
development of such abilities as conservation and transitivity 
of substance p length g etc. 5 and the interaction of the child viith 
his physical and social environment is examined. 

Piagetg J. The Origins of Inte 1 1 ige nc_e in Clilldreno Nev; York: Inter-' 
national Universities Pressj 1962e 



An introduction considers the biological problem of inte 1 1 

and its grovjth sequence in six s tages is pre rented : use n f' 

reflexes 5 the first acquired adaptations to the priTn.?.ry c i rcu 1 ,ir 
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reactioHj secondary circular reactions and the procedures destined 
to make interesiting sights' last, the coordination af the secondary 
schemata and their applications to new situations^ the tertiary 
circular reaction and the discovery of nei^ means through active 
experimentations and the invention of new means through mental 
combinations o 



Piaget, J. 5 & Inhelderp B. Diagnosis of mental operations and theory 
of intelligence. American Journal of Mental Deficiency , 1947 j 51 ^ 
401«407o 

Criticisms are made of metric scales of intelligence as being 
insufficient methods of diagnosis of the abnormal child's 
mental f unct^ioningo (1) A test gives results on efficiency of 
mental activity without grasping the psychological operations 
in themselves, it provides the sum of successes and failures, 
which is the actual result of past activities and attainments, 
but leaves untouched the way in which these have been reached o 
(2) Mental age, in reference to a scale of average ic lency , 
does not correspond to any natural phase of mental developmento 
The fact that a child succeeds in any one test does not 
necessarily imply that he will have succeeded in all those of 
lower age groups. It is suggested that follov/ing a Guttman 
model, a series of tests be made up such that success in test 
B could presuppose success in t<^st A, etCo 

PoddjakoVj N. No The development of mobility of visual concepts in 
preschool children. Voprosy Psikhola^ii s 1965, No. 1, 100-111. 
(Child Development Abstracts , 1965, 39^, 110.) 

This study examined the development of preschool children's 
ability to imagine pl^ne figures in different spatial positionso 
The results shov/ed that the ability to imagine plane figures 
in differed spatial positions is underdeveloped in preschool 
childrens and tha£? the children's having correct and stable 
concepts about a figure do not yet provide the ability to lrna<j;in€- 
this figure in different spatial positions. The ability to 
imagine figures in different spatial positions requires certain 
ways of actualization of these concepts 5 and certain tactics 
of actions With the imagined figure, and mobility of a child's 
concepts (ability to iimagine figure in different spatial positions) 
does not depend o'ften upon the correctness of these concepts. 
The ability to imagine a figure in different spatial positions, 
to a significant extents depends upon the stability of coiirepLs 
reflecting relationships betvjeen parts of this fiy^ure. 
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Prattj K. C, Hartmann, VL E., ^ Mead, J. L. Indeterminate number jon- 
cepts: III. Representation by children through selection of appropriate 
aggregations. Journal of Genetic BsychologV n 1954, 84^3 39-63. 

An investigation was made of the discovery of deteruiinate number 
groups related by children to certain indeterminate number names, 
as well as the effect of concrete things , or the symbols of con- 
crete things 9 upon the choice of an aggregate to illustrate any 
one indeterminate number name. 



Prehm, H. J. Retention in retarded and norinal children li-.^ a functioTi 
of task difficulty s meaningfulness^s and degree of original learning. 
Journal of Mental Deficiency Research ^ I9665 10_ (3) , 221-229. 

The short"- and long-- term retention performance of 96 mentally 
retarded and 96 mentally normal public school children was com- 
pared as a function of tv/o levels of meaningfulness , task diffi° 
culty, and degree of learning. It vjas found that even with 
differences in rate of initial I^earning considered^ the relearnirm 
performance of the normal Ss was significantly superior to that 
of the retarded Ss for both 24-hour and S'^month tests of retentit 
and 1007a over learning facilitates 24°hour re learning performance:^ ^ 
but no 3'=-month re learning performance. Discrepancies between 
the present investigation and previous research are discussed ^ 
and tentative hypotheses concerning the effect of extended 
learnings, based on the discrepant f landings ^ are proposed (15 
references) . 

Pufalls P. B. Acquisition and generalisation of spatial order con- 
servation in young children. Dissertations Center for Research in 
Human Learnings University of Minnesota^ MinneapoliSy Minnesota, 1966. 

In a study to investigate the effect of certain conditions on 
conservation of spatial order ^ 45 jcindergarten children who had 
failed to conserve in pretesting vjere trained on one of three 
training procedures: "reversibility" training with concrete 
demonstrations of reversibility and manipulation of order; 
''reproduction" training emphasizing only manipulation of order; 
and "concept identification," a sorting task v/ith minimal motor 
involvement, emphasizing discrimination between "reversed" and 
C'tiier "different" ordering. Results confirmed the prediction 
that "reversibility" training would induce conservation of spatial 
order more readily than mere manipulation training or nonmotoric 
I .: ( > n c e p ?: u a ] t; r a i u i. n o 

I'ui.illj i\ h . c: Iiirtihj Recondition and learning of visual 

in vf.inv-; .i.iidren. Child Development, 1966, 37 (4) 827-836. 
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In two studies investigating recognition and learning of visual 
sequences in children aged 4 to 65 success implied discriminative 
mastery among sequences composed of identical elements but arranged 
in different sequential orders* Experiment I shov/ed that 4-year'- 
old children could match sequences and that performance for all 
ages improved when sequences were perceptually present o In Experi- 
ment II on successively presented sequences? no children succeeded 
at age 4^ while at ages 5 and 6 most children succeeded. Errors 
decreased with age and on simultaneous presentatiouj^a majority 
at all ages succeeded. The fact that these results occurred 
even though training had been given suggests that 4-year-'old 
children may not internally construct or maintain sequences v/ith-- 
out p{^rceptual support. Results are seen as supporting Piaget*s 
position an the development of serial ordering^ 



Rajalakshmip Ro ^ & Jeeves^ M. A. Discrimination learning and reversal 
learning in children as related to performance on certain VJISC items 
and on the Goodenou^h draw-a°man test. Journal of Genetic PsycholoRv , 
1965, 106, 149-156. 

This study investigated the relative efficiency of discrimination 
learning and reversal learning as measures of learning ability. 
Results indicate that intelligences as mea mred on certain WISC 
items and on GoodenoughVs Draw-A^'Man Testp is more highly corre- 
lated with learning. Discrimination learning scores correlate 
signiiicant ly with intelligence scores at the 5 1/2-- to 6'-year" 
old le^'^lg but not on an 8-year^old level; while reversal 
1 e a r^i i 1 1 g scores c or r e 1 a t e s i gn i f i c an 1 1 y at both age 3 eve I s . 

R aw b u 3 c 1 i ^ N . Ije ar!-ii ng_Ji o w _^o_ J_ea r n . B a 1 1 i in o r e : P e 1 1 c a n P r e s s ^ 1 9 b 2 . 

T h i s i s a d i s c u ^. $ i o n o u M o n t e s s o r i th e o r y a rid iTie t h o d i n term s l • i 
c on I : eni f >o r a r y the o r I e s and [> r a c t i c e b ; it i s s e e k i n g v a 1 i d a t i o n 
by indicaLing the support current the:ories give, in part-, to 
dittercnt a^nect? of ^he Mo^tes^^orl nsethodo 



Reese 5 H. l-J . Di c r ImiiKi?: i on learn in;-; -i^-t .-nn ^^^■^^:^;[-^ 
childreHo C h 11 d De v e 1 o pm e nt ^ My ^ l"::.--]r>}^ 

In PfU' t I ^ pr^:^ St:!); u> 1 ch i 1 dr^^n voi't;; ;; ■■ vovi 
izet problems (learned >:o cri t:erii">n > \n\ii 
was attainedo Most i^is arqu-^r-d the !..'.:irnii 
on probhoii !. In Part II S :c::^v; hih^/ishi^ 
figure after the presentr:!. i ^^n ■■ ' n lou;./ :■ 
<>roup) (^r inanimafo.- ob]i:r^'-^ (toni r^'^ I ;!r'ii:p 
a sub^^roup of Ss i-jhu liad jii;^S": fiui;-;i;^^d ?■!::.' 
arid a sub;.:reun of e^iperiiiu rioee..- . 
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significant perceptual set effect in either subgroup. Therefore, 
young children exhibit a deficiency in mediation under some 
conditions (perceptual set), but not others (learning set), 

Reese, H. VJ, Imagery in paired-associate learning in children. 
Jourrtal of Experimental Child PsychoIoRV s 1965, 1^ 290-296. 

Response items in a paired-associate task were presented verbally 
and pictorially. Two groups were given verbal descriptions of 
interactions between the ^tifnulus and response items (verbal 
compounds) s and txi7o groups only the names of the response items, 
Ss were divided into three age levels with a total range of 
36°96 months. Verbal compounds and visual compounds vjere equally 
effective, both facilitating performance. It xijas suggested 
that verbal description may facilitate learning more than visual 
imagery (visual compounds) ^ unless S verbalises descr i; ions 
of the images. 



Reesep H. W, p & Flero^ \- ^ v. r>ver learning .-^nd »:r an - r- ^ : ^ i . iJii^l 
Deve lopment 1964 p Jj)^^ 1 ^ 

Ciiil(fren v;i. th a median CA • ■ ^ • ■ i ; ' 

inteniied late-s i^e problem a ii';. . ^ i- r^ ^ 

were given a Near and a Far traxi^i^c- : ■ ■ ■ -i i 

order). Significantly more transpct-. it Ion i.;'L"-.-- ■ ■ .■. 
test than on the Far t e s t ^ a nd o ve r 1 e a r ti i n g h aa x\k.) s :' ^.i n i \ '\ n i > i 
effect on performance o It vjas suggested that mediati^>n n^'r^[r^^ 
in young children if it increases the probability of reward y 
but does not occur vjhen it is irrelevant to reward. 



Fvieber, M. Verbal mediation in norma i and retarded chi ldren. Aiiu - r i c ati 
Journal of Mental Deficienc y, 1 96^3 682 634-641. 

Thirty- two retarded children attending special education classes 
and 32 normal children in second grade were pretrained with a 
verbal paired-associate task consisting of three S'-R pairso 
Line drav/ifigs and printed words denoting colors v;ere the stimulus 
and response items. Ss v/ere then presented vjith a motor paired- 
as^iociates task involving four stimulus words and four different Iv 
colored push-buttons. For three of these pairs 3 the stimulus 

Items were i-jords that denoted the stimuli used during pre tra in i ti;^ 
response items c In a test for mediation, the response items on 
ivjo of the 3-R pairs were interchanged, one pair romainin.e the 
:;ame and a fourth pair introduced as a contr,ol. Largest numbrr 
of errors v/ere made on the switched ^S-R pair and fewest errors 
on the original pair. This v/as taken as evidence ttiat both \:r'>\i\^'- 
used the responses learned during verbal pretraining as incd i .it^ t 
in tA\e. sub^^equont motor learning task. 
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Robinsonp H. B. An experimental examination of the size-weight illusion 
in young children. Chi Id^Development , 1964, 35.? 91-107. 

In a series of ' investigations of developmental aspects of the size- 
v/eight illusion, almost all 144 Ss, 2«10 yearsp manifested the 
illusion after being trained to choose the heavier of tv/o cylin- 
ders. Frequency of the illusion was unrelated to age, but its 
magnitude was greater in younger Ss. For 2-year~old Ss trained 
in finer weight discriminat ions p magnitude diminished in 
proportion to skill. It was suggested that training procedures 
accounted for discrepancies with previous findings thac the 
illusion increased with age. Findings were consistent with 
Piaget's general theory of cognitive developments but not his 
specific notions concerning the illusion (30 references). 

Robison, H. Fop &. Spodekp B. New directions in the kindergarten. 
Teachers College PresSp Columbia Universityp Nev/ Yorkp 1963. 

The authors propose a selection of content for a kindergarten 
curriculum based on the key concepts in the major disciplines. 
Their research on the teaching of key concepts in history j> 
geography, and economics is described. Other chapters deal v/ith 
basic concepts in the social sciences and in the physical sciences 
and mathematics. Teaching practices to facilitate the young 
child's concept learning are discussed. Needed materials, equip- 
ment and experiences are also considered. A chapter is devoted 
to suggestions for stimulating language growth in the kindergarten 
program with emphasis on hovj the teacher herself may make 
evaluations. Each chapter has references. 

Roj-jSp Lo Eo, Hether ingtoHp Mop & Wrayp No P. Delay of rev;ard ami 

the learning of a size problem b^^ normal and retarded children. Ch i Id 

Development. 1965 p 36, 509-517. 

Normal and moderately retarded children were compared on a r^ize^- 
discrimination problem under three de 1 ay-of-- reward ccmditions 
and with the chosen stimulus visible (V) or not (NV) during tho 
deiay period. In the study 24 normal and 24 moderately retarded 
childrenp matched on MA, were run under Op 12M^ I2NV5 IBVp and 
18NV conditions (total N=240) . The IQ factor was ignl f leant 
under both v and NV cond it i ons ^ " v; 1 th retardates shoviiiijx poorer 
P e r f o r m an ce; and delay a ,s i g n i i" 1 c 3. n t t u t l \ \ e V c i i t in n h u r. 
not LOT t h e M V <.: l md i t inn , 



Bousfield * s associative clustering method vjas used to s^tudy the 
development of class if icatory behavior^ Three groups o\ children 
5j, 8p and II years of age respectively s were administered a 
20-word stimulus list made up of 5 words from each of four 
different categories. For half of the subjects at each age 
level verbal mediating terms were included. No deviation from 
linearity in the relation between, age and clustering i-ias found; 
nor did the presence of verbal mediators appear to facilitate 
clustering. The importance of difficulty level of stimulus 
material for demonstrating both the effectiveness of verbal 
mediators in clustering and the existence of discriminable 
developmental stages in classif icatory behavior is discussed. 

Ruzskaya^ A. G. (The role of direct experienc^^^ and of speech in the 
concept formation of preschool children) Doklady Akademia Peda ^oRiche 
skikh Nauk RSFSR o (PsycholoRical Abstracts , ,19bl, 35 3 P 200) 



Children aged 3 to 7 were taught to discriminate between various 
geometrical figures by means of visual presentation and verbal 
designation of the figureso Verbal factors were particularly 
important with older children. Formation of the verbal connec- 
tions v7lth the objects depended upon the orient ing-^ investigatory 
activity of Ss (some used trial and error ^ some secondary clues 3 
some the wfiole outline of the figure) o It was concluded that the 
most impoi^tant factor in concept formation is the verbal s^ignalc 

Sallee^ S. Jo ^ & Gravp P. H. Failure to confinn Plaget's formulation 
of number perception in children. Perceptual and Motor Skills, 1963"s 
586, 

Nursery school children were used in two experiments on match in;i; 
numher of objects from samples the first with the sample visible 
and the second with the sample shovrnj then hidden. In both 
experiments there was a systematic increase in Ss failing to be 
correct as the number of objects increased o It v/as the olcier 
ch. 1 Idren i-nh o emp 1 oyed one =^ t O'^ one c or re s pondenc e : lent; th c o rre - 
s p o nd e n c e w a s n 1 1 5 an d o n 1 y t h r e e S f.> use d o r a I r o u n t i n^i in 
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Samtostefano J, S.^ & Paleyp £• Development of cognitive controls in 
childreno Child Development. 1964, 35., 939-949. 

Ti-jo t^sts were devised to measure in children two cognitive con=* 
trols reported as being identifiable in adultSo Sixty public 
.'ichool chi Idren at three age leui^fs (6 p 95 and 12) were given 
a Circles Test (scanning vs. focusing) and a Fruit-Distraction 
Test (constricted vs. flexible) . The data suggested that these 
principles operate in children and follovj a developmental course. 
Findings were related to other data in the literature and some 
theoretical implications for cognitive and the role of experience 
in the development of individual differences v;ere considered. 

Saugstadj Pop & Raaheimp K. Problem- solving and availability of 
functions in childreno Nordisk PsykoloRi , 1959^ JJ^, 43-58o (^P^" 
choloRical Abstract, I960, 34^ 968) 

The hypothesis that children belov; high school age wh^^ have 
available the necessar3r functions for the solution to a problem 
w i 1 1 ^ 1 i k G h i gh school s t ud en t 5 solve t lie p r o b 1 em c Th e 
hypothesis is not sustained e:ccept in the ca^e of children close 
to h i h s c h o o 1 a e o 



3 aug s t ad g F . 5 & Ra ahe in> ^ K . Prob 1 em*^ s o I v i n g 5 past experience and 
ava 11 ab i 1 i t y o f f nn c t i on <> British Journal ol Psychology 5 1 9 6 0 ^ ^ 
97-104o 

C r i t i c 1 f un c t i on s o f two ob j e c t s vie re d emon s t r a t ed t o 2 0 bc^y s : 
t fi e ( : o ?^ r e c t s o 1 u t i o n to a ball p r o b 1 em w as dependent u p on m a k i r. ^ 
a nai 1 Into a hook and a nev7S paper into a ho 1 1 ovj cy 1 incier • A 
c on t r o I g roup wa s pre s en ted i-i ith the problem vj i t h no p r e v i o u .s 
demons t rati one Nineteen of the experimental group and 10 of the 
control group solved the problem within the half^hour allowed, 
1 1: i s cone luded r h at a fund amen t a 1 a ,s pe c t of prob 1 em so 1 v i ng 
L u n : o v e r e d b y c o n s i d e r i n g t h e p race -1 s in terms o f. t h e fun c- 1 i o n 
of i.:nncrel€^. objectr^o The results are related to varioM^; er'pori- 
r:;ent^' on the effects c<i iilnt.- at dei;i..>r 1 r at i t -n '>n i^r'^hiem s^jl^-ln^: 

Jour:YaI of Kesea^cli in Science Teactiiiij.^, i , / - 1 . 

'T\';^>'-hundr^Hl ciiildreHg a^^od and U, vjevc t s l f i t'\r hp'/ la- 
1: i(.)n:-h i p f Indue 1 1 vo Re a on iu'- an J i i: i ve S t.v ha- in ( :, i r ' '^.j ■ r 1 - 

jit i'an bohav h"^r to S c 1 c-nae CoiKa,- pi: Af h i t-vernen t . If i^/ ra ^-^u i l '-^ 
^ nd ia ate that (.^aah aae ] eve 1 h a uvi i a ; u- li? -pvai-i^'n'. v aa^ ai a 
'>art i an 1 ar me ^: hod e f aases s in;.; (a^i;Ti : \. '.. va fura t i an ;- - Tia In;' t i - a • 
:aa'-i;a;>n 1 n;.' la !:ha 1 n^-vea-a''} 1 J ..:ae ran:.!^ /:aai . an i. t. i va ■■'^a\-!a'- ia 
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Categorization Behavior in the ll-^year^old age^rangeo An inter- 
action betvjeen age levels and the variables of this research 
was found. It was reconnnetided that a comprehensive approach be 
taken when assessing the cognitive function^^ of Elementary school, 
children. 



Semler, I. J., & Iscoe, I. Comparative and developmental study of 
the ^learning abilities of negro and white children under four condi- 
tionSo Journal of Educational PsvcholoRy > 19635 54^^ 38'='44. 

Usinfe object pairs and picture pairs of the same objects in 
conceptually similar and dissimilar sets in fou^ experimental 
conditions^ 135 Negro and 141 white subjects were compared 
across age levels 5 to 9 years. Fuliscale WISC IQs were found 
to be significantly lov/er for Negro than for ii/hite subjects 
across all ages but differences in paired associate learnilng 
favoring white subjects at lower age levels disappeared by 9 
ye^rs of age. Racial differences in IQ at the 5-year level were 
founds as v/ell as negligible correlations between learning- task 
scores and IQ for both races« The authors caution that ''educators 
should exercise great caution iii> inferring learning ability from 
measured intellectual levels aloneo" 



Semlerj lo J, g & IscDe^ I. Structure of intelligence in Negro and 
x/nite children. Journal of Educational PsychoIoRV g 1966 j, 52. (6) 5 
326-336. 

Performance levels on the WISC and on the Progressive Matrices 
(FM) and the factorial structures of the WISC were compared for 
white and Negro children. VJhite Ss had higher WISC Full Scale 
IQs ^han N(5groes at all age levels and higher PM total scores 
at the 7-year level, but not at the 8- and 9-year levels. While 
the white and Negro WISC intercorrelation matrices appeared to 
be similar J, a multivariate analysis of variance showed hetero^ 
geneous dispersions and mean vectors. Since the multivariate 
analysis indicated statistically dissimilar WISC structures 
for the white and Negro samples j, separate factor analyses vjere 
computed to explore the nature of the differences.. The FM 
intercorrelation matrices for vjhites and Negroes vjf^re highly 
simi lar o 

Se tterington^ Ro a & Walters ^ R. Effects of concurrent: delays d 

m a t e r i a 1 r e vj a r d s and p un i s hme n t on p r ^ > b I e rn s ^3 1 v I n ^ i. n c \ 1 i 1 d v n . Ch 11 d 

Developments I^^dA^ 2, 75-280. 

S e c o nd g r aci e c li i i c! r e n vje re r a n d o m 1 v a --^ i ; 1 ned to o n c of nit! >. 
condition?^ in a ?:tudv of the effects t^f concurrent delav'^-'^r 
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reward and delay of punisliment on problem solving. Three levels 
of delay of reward and three levels of delay of punishment 
were selected for study. Increasing delay of reward signifi- 
cantly increased both the number of trials required for mastering 
the task and the number of errors made during learning- No 
significant differences in delay of punishment > however j were 
produced. 



S^antz, C. U.5 & Smockj, C. D. Development of distance conservation 
and the~sfxa^iaJL coordinate system- Child Development ^ 1966 , 32. (4) , 



In an investigation with 20 first gradersj tvjo spatial concepts, 
conservation of distance and the Euclidean coordinate system 
were studied to test Piaget's hypothesis that distance conser- 
vation is a prerequisite achievement of the coordinate concept. 
Drawings and objects as test stimuli were compared for possible 
differential effects on performance. Data were generally 
supportive of the developmental priority of conservation of 
distance to a Euclidean coordinate system. Presentation o£ 
tasks, using objects before drawings ^ in contrast to the reverse 
ordeTp tended to facilitate correct responses. 

Shepardp W. 0. Learning sec in preschool children. Journal of 
Comparative and Physiological Psycholoj^V a 1957, 50^^ 15-^17. 

Twenty preschool children vjere presentedj on one day^ vjith six 
conditional space discrimination problems. A marked improve-- 
ment in perforiDance occurred from tlie first to the second task, 
followed by a slight declinej which v;as attributed to boredorn- 

Shepard, l-l. 0. ^ & Schaeffer^ M. The effect of concept knovjledge on 
discrimination learningo Chi Id Deve ior ment ^ I9563 27^2 173- 178. 

The effect of concept name know 1 ed j^e on I e a rn i n g iu si :■: tli - r ad e 
children v;as studied using a group technique- The task in^ 
volved cl'iODsin^ i:he triangle on every trial from aitiong four 
^ e ome trie f i g u r e ;^ o Children who h ad demon strata d o n a c a n c e \ - 1 
name test th a t t h ey could c on s i s t ert t ly and c or r e c 1 1 y u se t ho 
i-jord ^'tr iant!;le" v;ere found to perforin ^e^:ter on tlie Ie;.^iriiin:j, 
L a s i-: than t h o :^ e t-jh c > could not. tie s u 1 1 s w e r e d 1 :^ c u s e d in l v r-r : 1 s 
'■^f the nied!3l:ed genera I i at: i(^n hvpnthe ^; 1 s o 



943-948. 
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Ninety-six children betv/een 7 and 14 years and 24 adults studied 
incidental learning. An initial three-choice successive dis- 
crimination task v/as followed by a series of trials in v/hich 
each discriminative stiniulus was presented in a stimulus complex 
with three additional objects. The number of incidentarl object^, 
to vjhich S responded correctly on a third series of:^£^ials wa^: 
used as a measure of incidental learning. 5 A ^significant in- 
crease in incidental learning was found between ages 7-8 and 
11-12, and a significant decrease betw/e^tf ages 11-12 and 13-14. 
Adults perfonned at a higher level t^tin ^ny of the childrenc 

Sigel, I„ E. Developmental trends in the abstraction ability of 
children. Child Development , 1953, 24, 131-144. 

A study with 60 children (7-11 years) showed abstraction on a 
sensory-motor level increasing with age^ while perceptual classi-- 
fication of items was shoim to decrease with age. 

Sigelj, I. E. The dominance of meaning. Journal of Genetic Psycho lojj;Y , 
1954^ 85,, 201-207. 

Instructions to children tc dassifv material on the basis of 
similarity" fee long ingness yielded classifications mainly on 
the basis of meaning of the objects rather than on stimulus 
characteristics. This effect was referred to by the authvor a^* 
"meaning dominance." 

Sic^el, I. E., Anderson, L. K:. , & Shapiro, H. Categorization behavior of 
loi-;er and middle class Negro preschool children: Differences in deallri;- 
v/ith representation of familiar objects. Paper presented at the bieimii^. 
meeting of the Society for Research in Child Development, Minneapf. > I i h . 
March I9b5. 

Tv/o groups of preschool children, one disadvantaged and oti.. 
•fiiiddie class, vjere given three sorting tasks in varied nicdvs 
of presentation with actual objects, colored pictures and 
black and v/hite pictures (life-size). Middle-class ch!.]dr'.ri 
yi;ave more objective responses, classifying on the hasip. oi 
physical properties, v'^hile lov;er -class children class i tied 
subjectively according to^tunction. Middle-c las^f chlldr:ii 
y-re better than ioi-;er -c lass children at sortin<^ th^.- pic.'tuir's 
as oppn:;pd to the objec^^s themselves. Implicat ioHL.* fnr 
e !c a 1 1 on a r e d 1 s c us s e d . 

Si-^;1, I.^^r;., t.y Merme Iste in , E. Effects of nonschou I in^ 
t: 1 1 s i^: s ) i' c ' ) n s r v a r. i tm. P a p <■ r p r i ^ sent e d a t t h e. annual m c 
American Pi^'ycho J oj.:ical As soc iat ii-n , S(jptember I9h5. 




'A stjudy ^th- 120 Negro children, aged 6 to 9, who had rio forihal^ 
! schooling fpr thrive years prior to the t.es^ing, examined thle ^ 
\ effects of non-schooling on (1) conservation of continuous 
and discontinuous quantity — substance, weight and volume; (2) 
the role of verbalization in conservation tasks; (3) stages of ' 
development of donservation and (4) effect of perceptual ^ ' x 
discrepancies on^ the relationship between conservation of ^ 
<ju4nti^'and conservation. Results Indicated no effect on non- 
school ina-. on conservatlra and affirmed*^ the existence ^of stages . 
as repolfced^ by Piaget. , 

" ■ V ■ ■■ V •• ' . ■ . ' 

^igel^ I. E., "^ieper , A. , 5c Hoopgr, F. H, ^^training procedure for 
acquisition 6 of Piaget 's conservation' of qilanti^ - a pilot study and i 
replicationa. British I^ournal of Educational Psychology , 1966, 36, (3) 
301-311-. > : ' , / '■ ^ . 

This study investigated the relationship between logical, 
prerequisite operations, and Piaget's conservation tasks. . 
Special training was gjLven on multiple classification, 
multiple reAatioas" and reverb ibility"'as"a~"mea~nsrdf^ ^ 
^ conservatioiKacquisition or improvement. Twenty"^ childre'n 

between ages 4.3 and 5, IQ*s over 130, were assigtfed to trait:^ing 
^and control groups.^ Ten Ss .made up pilot stiidy andr 10 
constituted .a replication saftnple. P«sttes£iing showed clear 
differences llbetween 'the training and control Ss, and 
« training' Ss^^ performances indica'ted a greater awareness of 
relevant attributes and increas^ed verbal sophistication 
within the test Situation. * * ' r * 

Smedslund,. J. The*acfe[uisition of conservation of -substance^ and weight 
children: I-VII. Seandifaavian Journal of Ps-vchology , 1961,-2, ll-2q^, 
71-^87, 153-160, 203-2l&,/& 19^2, 3, 69-77.- ^ 

The issue of external reinforcement vs. 'inner equilibji;ation» 
^ (Piaget) was the focu3 for 'a series, of studies 6i^^^^iui%it ion , 
of* conservation or substanpe and weight. Among the^^l|^dings°^ 
three types, of external reinforcement training produceo^'no 
differences bietween experimental groups, suggesting that the 
training had nqjt induced' conservation in any gtoups. Con- ^ 
setvat.ion of weight was more easily extinguished in Ss who * / 
had ^reinforcement training than in Ss who had acquired it 
; nortQally prior tp the study; an attempt . to force ^s tp*^ 
. bec om e less perception-bound '(equated ^th non-conservation) 
* ''"fiy^making visual cues .artificially unreliable , and thus 
itaiduce conservation, failed; results of exposing Ss to 
situations of cognitive conflict appeared to support the 
theory of acquisition of conservation by inner** equilibration 
* 'induced by conflict;' conflict training with no external re- 
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inforcement was tngre 'succeissful with discbntinuous than con- 
tinuous material; anid the data obtained on addition a^d 
subtrfiy;tion problems strengthened the hypothesis thai "bonserva- 
tiph reipresents tiompiete reversibility of the plus anjj? minus 
operation." - * / ' 



Smedslund, J. Development" of concrete transitivity of length in* children. 
Chil€> Deve foment , 1963, 34, .389-405. 

• Braine reports that transitivity of length pccurs more ^han 2 
years* earlier fehan^assumed by Piag«t«, Br^irfe's technique, in 
^dditlon to other veaknesses , faila to control far the 
possibility of simple nor! transitive hypotheses based on le^^rning. 
'Data obtained with a^ew test, designed to meet all major 
methodological requirements, supports Biaget against Braine 
. that the avetage ag'e o£ accluisition .pf transitivity of length 
•probably lies near 8-0. , 

^Smedslund, J* • The*^ effect of observation on chilc^ron's representation of - 
the spatial orientation of a water su|rface. JLourrfal of Genetic Psycho - 
logy , 1963, 102, 195-201. . • * ^ , 

■ ^ , ■ ■ * f ' 

Ghildrea aged S to 7 were shown pictures of bottles tilted in 
var ious way^ , and asked to draw the water suiTpEace in each * 
bottle tpre^est) . Then *a^lat bottle half-filled with ink- 
water was presented and was tilted in var.ious ways . ^ The 
pretest was repeated at\d .the- children' were also asked to choose * 
the correct picture in sevi^ral sets of drawn modfil-pictiires . 
Pfetest results show absence pf dn adequate conception of the 
•Spatial orientation of the |mter jsurface and no effects from 
the'period of observation in Ss who had no trace of an adequate 
• conception^ in the pretest . ,The results were interpreted within 
. the framework of Piaget'.s theory.- * 

Smedslund, J. Patterns of experience and the acquisition of concrete ji 
tranSTtivity of weighfr*in *eight*year-old-'children. ScandinWian Journal 
gf Psychology , lft63, 4 (4), 251-256. V' V " ^ * . ' 

Empirical control vs. no empirical cMitrol and fixed v6^. free 
procedure were- rto't found to affect -the acquisition of .transitivity . 
The fixed procedure involved prabt ice on the oSequ^Jtxces, whereas 
the free procedure'- .merely required the chilciren to order triads 
^ ,^of objects' according to weight. It i6 concluded that emp if icai.^ 
^ -control- is unimporlt^nt . The lack pf effect of free, vs. fisx^d 
^ procedure is contrary to son^e earlier flndingswith 'younger „ * 
children, who profited only from fr<^e .procedure. * ^ 
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Smeds lund , J^; Patterns ' of experience ^n^ th&, acquisition of a conserva- 
tion of length. Scandinaviati Journal of PjSvchology , 1*963, 4, (4^, 
257-264." • " ' " """^ .. 

• ' The effects -pf^ five procedures on fche acquisition o^ conserva^ 
tion;\)f lengthrwere studied, A Miitler-Lyer illusion was used 
to induce *api^arent changes in length in the test and pract?lce 
situations. Two ptocedures involved practice on addition- 
subtract ion 5' one a progressive increase' in the strengtfti of the 
lUuHer-Lyer illusion add .the other anticipation of the outcome 
(5£ displacements of the objects Wit>h the fifth procedure a ' 
C(5ftip9sit8 of the other fcnxi. All groups had some ac^iuisitions 
*with-lftighest frequency in the anticipation group and .^fewest 
in the increase-^in-illusion group. , " ' ' . 

* . . • ■ .- % 

Smeds'lund, J. Concrete reasoning: Ik study of intellectual development, 
PsV^cW>logical Monographs , 1964, 29, Whole'^o. 93) • ^ 

Ss aged 4.3 to 11.4" were tested in (Situations designed to 
measure their "concrete Inteliigence" (Piaget) iq. an attempt 

^to determine the relationship ietweeti scores on various types 
of items.. Comparison of results on the four major items 
showed low homogeneity^ for the set, which was thought to 
indicate limited generalitgyr of concrete, reasoning during 

' period of acquisitions. Conservation and transitivity of 
length, multiplication of classes and of itelations appear to 
atitaift simultaneously but there **were num%^rous exceptions,- 
Conservationr appear s/to pi^^cede transitivity and no consistent 
relationship betweett consflfrvatlon and the addition-subtraction 
operatiS^>nj,- appeared. It wAs concluded thar the present study , 
failed to control for variations in goal objects and percep- ^ 
.tioi> from one item 'to th% other. The^na^d for methodological 
development is rioted. 



Sm^dslynd, 5. Xhe development of^ trans itivitjj 6f length: A conmieiat on 
Braine'^ reply, Ch i Id ' De ve lopmen t^ , 1965, 36^ 577-580. "j. - - 

It is argued thatr Bralne 's data o{i paeudomeasur^ment are not ade-^ 
quately presented in this report, that they a-r6 ambiguous , and that 
his interpretations are therefore unwarranted. It is ]^ _ 
maintained that whether or not Braine has demonstrated ■ ^ 
genuine transitj,vity of lengtfi'on 5-year-old children has • 
0 riot been determined as yef.' A footnote by Braine is if)c luded , . 

SinedslUnd, J* Performance on! 'measurement and pseudomeasurement tasks by 
'^f ive- to severi-year-oid child*Sn. Psychological Abstracts , 1966, 40, 



Ss who had been J^eviously trained by a nonvetbal' reinforcement 
metlted to select* Jhe longer pne of a'^air of sticks were given 
two , genuine (G) measurement and two* pseudomeasureirtent (P) teBts, 
The fif&t P/test involved the use of two measuring sticks , -V - ^ 
•..r clearly different in length, and ^the second Jtest,. addition br'^ % 
#. subtraction of a piece of the measuring s(tick between measure- 
ments. The fact that a single factor seemed to generate tnuch- 
of the perfamance in all four tests" suggested that, ^ince/ 
,t5he P tasks had tTo ]qe, solved by means of nontransitive . 
inferences, the G tasks werte solved in the same way. It is 
conclvUded that non-verbal reinforcejh„ent 'methods may not yield 
a valid diagnosis oi tr^n^itivity^. , • ^ ^ " 

' :^ • N - ^ 

Smilansky j , & Smilansky ,-.,S . Bases for intellectual advancement of 
culturally disadlTantaged children. Revision of a paper presented at the 
7th Annual Research Roundup of Children and Yquth, University of 
California, t,Los Angeles^ July 1965* " . 

-.A program showing wayS^ to use a year of Ikihdergartea to promote 
cognitive abilities, impart basic informatiiDn* and modify - A 
%L attitudes eKsentia\ for scholastic success of culturalfy ^ 
defirived children in their firs4?<two year^^of school is>*reported 
in progress. Regular teachers and normal class size o£^*55-*' 
children were used, but experimental teachers, were ass and % 

' • given *^some materials by- specifblists'. After the kindergarten year , 
^ the e;?perimental groups were* signif leant ly^gher than the.. * . 
s controls on the Stanford Binet and WISC intelligence tests. 
An 'average of a 6-p6int difference on the S-B and a 10-point 
difference on the WISC were reported in "^avdl: of the experi- • ^ 
mental groups. The lower the initial IQ of the child, the ^ 
' ^ greater the gain over the year, but ;ail expei:.imental-group 
children showed some gain, even those starting with above 
average IQs.* 

■ ■ - .f . - - 1- ■ ' ; , 

Smith, D, B. ,o6c Roth, Rt' M. Problem-salving ' behavior of preschool 
children in a sppAtaiieous setting* ' Journal of Genetic Psychology , 1960, 
97, J.29*-143. ' ^ 

o i, ^ . — ^ : ■ " ■ ' / 

The performance o'f preschool children* in spontaneous problem 
solving is telateci >inore to chronological age than 'to A^ntal 
age* The hypothesis that performance on mental tests reflect^ " ,^ 
an experiential' factor , rather* than .genuine differences in 
intellectual, Ability ^as supported, ^ . _ 

Smith, M. D., & Bolyard, "A*. J, Interaction of words and nonwordal stimul 
in programmed sequences of concept formation tast.s. AV Communication 
Review . 1996, 14, (4), 514-531. - ' •■ , 
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'^ Two versions of a learning pi/bgram on mathematics , one entiraly 
wordless and one including relevant verbal tasks, \^re tested 
on ma*tched groups of*fifth and sixth graders* Words appeared 

'^^ t6 enhance learning early in the program but nonwordal stimuli 
S'eemed morei -effective in lat;er staged-. ■ - 



Spike?:', Ci^ C, Gerjuoy, I. R. , & She^p^rd^vW. 0, ^ Children's concept of 
mi(}dle-s;izedness and performance on the i^itermediate size problem, 
JournaT of Comparative and Physiological Psychology , 1956, 49, 416-419,"^ 



The hypoiSties is- that the learning of a discriminatipn problem 
involving selection o^, the" intermedl'ate size of three s.timuli^^^ 
where the absolute size varies frota'trial to trial is facilitate - ^ 
ed by Ss ' possession of tH^ vetbal concept middle-sized was 
tested. It was found that an "under s tanding of the concept of 
^T&iddle-sizednogs facilitated learning the relational task 

more than it did the learning of the noqrelationacl task-^. ' 

■ t* " ^ * ^ . t . . . 

Spikeu, C. JC. , fic^Liibker , B. J. Tile Irelaftive difficulty for children of ' 
•the successive and simultaneous discrimination problems, ' Child Development 
1965, 36, 1091 -llOK 



This study atte\np<*^ to (a) dettfrmine whether children from 
8-11 years of age can learn a successive discrimination problem 
when the stimulus and response loci are^the same, (b) compare , 
the relative' difficulty of successive (Su) discrimination 
problem and simultaneous (Si) problems, (c) detepnine the effect 
of nonspatial stimulus similarity' (brightness) on the relative 
difficulties of« Su and S i problems and (d) determine the 
effect of spatial stimulus similarity- (distance between right ^ 
and left stimuli) on the relative difficulties of these two 
tasks. The results showed that children of these ages can 
learn the 
criter ion 

the Su problem was significantly more difficult than the Si 
problem. 



,Su problem.' Analyseg^^of^' the ntmiber of trials to 
and numUllLof correct responses both j^ndicated »th^ 
Dblem was significantly more difficult than the Si 



Stafford, R. W. The effects of creativity' and intelligence on information* 
seeing strategies used ^n a problem ^solving task by sixth grade boys. 
Dissertation Abstracts , 1966, 27^5 9.73. ^ 

The effects of intelligence and /creativity on information seeking 
strategies used by 48 sixth-grad^ malfes in solving the Twenty 
Question game were investigated. » Intelligence was measured by * 
the Otis Quick-Scoring Mental Ability Test, and creativity was 
measured by the\ Minnesota Tes^ts of Creative Thinking. An x 
analysis of the^s trategies used by the ^s in solving the Twenty ^ 



«- 



98, • . 

) 



4. 



Questions game prtoduced an idealized, dichotomy — (1) constraint 
seeking, and (2)' htpp thesis scanning.,^ The subjects selected • 
strategies rahginl froni. the exclusive use -^f hypothesis scanni^ng V 
to the iixfclusive p^e/^ constraint seeking. \. 



' Stefn, C. Effect (of different verbal instructions atfd arrAigement'^f <>• 
^^naterials in -identlrtication of concepts, U. S. Off ice -of Education,.^ 
Cooperative Research Project^No. 1684, University of California, Los' 

Angeles, 1,963. ^ • . 

■ ' ■ ■ ■ . ■ • - „ ■ f 

._. _ . .... i» , B ^ 

In a study^ to *de,tennine the effects o^ type of visual cues, ^ 
sequence oV presentation', and- type of instructions upon kinder- 
garten Ss ' identification of jnathematical concepts , 132 ' 
children were. divided into seven treatments: "class due, general ^ 
due, strategy due (ordere'd) , istrategy cue (random), no help 
(ordered) , no help (random) , ^ and opntrol ;- In' 12 -minute ^^training 
sessions consisting 'of 48 slides, yere presented with four 
problems (color, size, number, and sha'pe)_^and training lasted 
four'days. The class cue group was signif i(iantly better than 
the general cue group on the immediate learnrag test. Random ^ 
vs. ordered preserita|:ion of visual materials produced no 
: significant differences , wilfh the no-help group doing poorest 

•as a whple. No significant trends appeared on "transfer 
nieasure." In a replication study to revise the N no sequential 
- \ differences could be 'attributed to ordering of pictured stimuli 

"or type of iq^tuctions arifl it was felt 'that the me^ningfulness 
of the. concepts. was not stj^nglj/ enough estajyiished with kinder- 

' garten children to permit a^iy^*€oncept identification an d^ problem 
' ' solving with these concepts. 

. Stern, C. Labeling and variety of coricept identification l^rping of young 
children. Journal of Educational Psychology , 1965,^ 56., (5),, 235-240. . 

In a study of labeling and variety effects^, 140 first-grade and 
137 kindergarten children in six treatment'' groups rehearsed 
either concept or instance labels using eight concepts with 
' ' J instances, fpur concepts" with 6 instances, or two concepts 
.with 12 instances. Kindergarten children rehearsing concept 
rather thah. instance labels received dependably superior scores 
( ' ^ 'in learning but not in transfer tests, ^irst-gifade children 
Wfere s Ulterior in both learning and transfer under concept-'^ 
rehearsal conditions. Variety also produced significant differ- 
ences at bdth.agife levels on learning tests. Intermediate 
var.iety (four concepts)' facilitated transfer to new instances 
and new concepts for jDlder children. The two-concept, 12- ^ 
' • instances condition was least effective. 
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Stern, C. Children's ase of knowledge of results in thinking. U.S. 
Office of Health, Education,, and Welfare, Cooperative Research Project 
No. 2477, 1966. ^ ^ \^ . \ ' * 

A 'ser.i^s of studies with third graders investigated the effects of 
/ * multiple hypotheses and single hypothesis strategies , and random 

or , seif-irliated ^Ptategies upon the problem solving of children 

of higher an3 Ichirer MA^s, as well as the ^ effects of overt ver- 

6aliz.ing of rules on solutions on the acquisition of either of ^: . 

the twcf atzrategies. Instruction in problem solving involving . 

discovery of a rule was more effective than practice with.no 
« instruction with self-taugb4; Ss f(^getting quicker -than instructed^ 
^ Ss, and being less able to generalize to new problem^.' Higher . ^ 

ma's benefited jnpi^e ir dm the Multiple Hypotheses strategy in-; 
>. struction than lower/lMA-Ss. It is felt that a. scientific attitu<ie.> 
• toward information 'getting; and pi;ocessing should be developed • 
V as patt of fhe graHe school turricillum. , "\ - ^ • 

Sterrt^ C. > •& ^assorla, I. Concept learning of young children as a ^ , I 
ftincti'on of organized or tandom presej<tation of instances. Paper , 
presented at t^ie arpual meetihg'of, the California Educational .Research 
Association, Los Angel 



lal meeting of, the California Educational .Kesearcr* 
iles, /l^rch 1967. ^ ^ j ^ 

sadvantaeed Negro chii'dren, aged 3^7 to 66 month/^ / ^ 



Seventy-five disadvantaged Negro chii'dren, aged 3^7 to 66 rfionthj^ 
were given one of two versions 6f a, leai^ning progran\ on basic 
concepts such as" clothi'ng and transportation, . Both versions ^ 
contained the same it^ms,, one yr a structured- order and the^other 
in random order. Results - sTkytred no significant- differences in . 
the^ effectiveness of feie two versions^ with both experimental 
groups storing signif it:antj^ higher than ^ control group on 
immediate posttests and retention tests. * 

' ■ ' 7 ^ c: ■ 

Sterii, C, & 'Keislar, E, R. Acquisition by youn§^chil(^exyof strat- 
egies for concept identification problems . Proceedings\oT the 73rd .i. 
annual TSTonventigpn of the American Psychological Association , 1965^ 
321^322. , . • . \ . " 

■ Fpur groups of third-grade children gi-vfen different 6*-day 
instructional programs in concept-identif ica^tiori prdblems in- 
volving ^our concepts, differed reliably in post-test performance, 
The group taugKt the. strategy of testing cme hypothesis at a 
time was significantly superior to children gi^en equal amount 
of practice witA no special training as w6ll as thos6 given task 
familiarization only. Children taught to test several hypotheses 
at one time were not found to differ reliably from these groups. 
Eight- and '9-year-old children can be taught a hypothesis- • • 
testing strategy for the solutian of goncegt-^iidentif icatiori 

^» problems. ' 

•»» 
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^ Stern', t.,> Keislar, E. 



Acqiiisitidn of problem solving strategies . 
' by young' children, and its rel'atlon to mental age. . American Educational 
Research Journal , 1967 , 4; 1-2; » J ^ / 



Todr * groiKyfe of third-grade children given instructional programs 
iri'cot^cep^ identif ipation differed reliably in their posttest 
"pirformaiftie. The gVollp taught the strategy of testing one ^ 
hyjiothesis ,at a time w^s significantly Superior to all other • 
groups', ihe group taught 'the Multiple Hypothesis testing 
' , . strategy was not reliably di|f*:ent' from either the Practiced ^ 
' / Contfol or the^Sx>lu:rol group/ A significant' correlation existed 
* for successful pei^formance with the Multiple Hypothesis strategy 
.• and mental age. It was concluded that most 8- and 9-year-old 
phJLldreh c^Jbe taught a simple hypothesis t-es£in§ strategy for 
the solution of concept identif tcation 'problems, and that a more 
efflcient-multiple-hypothesis testing str.ategy can be taught to 
children who ai^e more mentally mature* - • ' 



S*teven$*oh'i H^,. W. Learning of complex problem^ by normal and retarded » 
subjects-. /American Journal of Mental Deficrencv ^ 1960, 64, 1021-1026- 

In a task involving a series of two-choice object discriminations* 
and anpthei: task Involving a pattern discrimination,- no significant 
differences in learning speed ^between the two gro'ups were found.* 



Stevenson, H. ,W., & Bitterman, M. ^E^ The-distance-e'ffect in^^thei trans- ^ 
position of intermediate size by chifldren. American Journal og Fsycholofty , 
1955, 68, 274-279. » \ " * ' I 



trans - 



4 

then 



As. a test of relational vs. nonrelational :^nterpretations of 
position, 24 Ss 4 to 6 years old. were trailed to select thfe 
intermediate of three objects diff^ihg;in size* They were 
given two otfie'l: sets-, one of 5 stei>^j removed from the training 
set. Ss transposed to the near but not to the far set. ,;The 
results cannot be expla^rtfed in t&rms of either theory alone. An 
• explanation Is offered \n terms of two relational processes -one 
\ that is abstract and on^that is pore closely bound .up with the 
. absolute properties of specific situatic^. 

Stevenson, W. , & Odom, R. D. The relation of anxiety, to ch'i.ldren ' s 
performance on learning and problem solving, tasks. Child Development , 
1965, 36, 1003-1012. .' * / ° ' , 

Boys and girls, in gra^M 4 and 6, a -total, of 318 Ss , were pre- 
^ sented with paired £ti§sociatefe , concrete jiiscriminatipn, abstract 
discrimination, concept? farmation, and anagrams tasks. Data 
were available from intelligence and achiev^ement tfesfes teachers * 
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* ratings af children's .general learning -ability and socioeconomic^ 
status of the farailie^. The Test AnxiBity ^^cale and Defensiveness 

'Scale wer^i given to all S^. Significant negative cortelatlons 
were found between le-^el Sf anxiety^ and performajcice )oix paired 
associates ^nd anagrams, and foi>*grade 4 boys on^the concept-^ 
formation task. Verbal /IQ, but ^ot. performance IQ«, tendfed to, 

\be dorrelated negative-ly with anxiety lev^l. Teachers' rating^ . 
and achievement- test i^cores were also generally negatively f^r 
lated ^to anxiety level. It is concluded Ishat anxiety has Che 
most disruptdve 'Effect on performance in tasks involving- ver^bal 
processes. , ■ - ■ . ^ ^ 



Stoit', L. IJ., & Bali, sT Infant and prescl^ool menCal tests: Review 
and evaflSiation. Monograph' of the Societjy for Research ih.Chi?ld 
Pevelopmenev 1965. 30/-(3). ' ' ^ ^ . , ' ^ ' 

^. Thijns project-, attempted to investigk"le and evaluate the present 
total infapt and preschopl mental' testing situation, and to y 
. ddentify some'-of the curifenb neeids. , Three approaches were made: 

v ^iy A review -€)f the psychological I3.ter^ature deatitrg" wirth the 

theoreti^cal tninking which underlapr teat- development and, with 
the tises.made of them. (2) A questionnaire survey was 'made^ of 
the current uses, of these tests and of the opinion^ regarding ; 
their effectiveness and what might^be 'done tp improve' the 
situation. / ;(3) Factor analyses ^of the test protocols of 1926 
infants and young, childrea ^ere'tuade /to determine the meaning 
cont*ent-af the different/tests at specifdx age levels. Among ^ ^ 
the findings were: ^ (a) *the different ac^aies vary ^widely in 
factor content; (b) the pattern of^*factor» content of a test 

* ^cale^ at different age* levels is different; (c) only the infant 
te^ts^had items* re^ated^ to "creativity;" (d) the mental-factor 

♦ "-meaning of a test item is n6t necessarily related to its 

i^terial content.^ Motor ^manipulation items' may be effectlTve* • 
indicators 6f cognitive funcl:ioning. ^ . * * 



Strauss, A. L. , & Schues^Jeir, Ki Socialization, logical reasoning 
and concept development in the qhild. . American Sociological Review , 
1951^ 16, 514-523. . ' ; 7 ^ ~ 

This re^^resents the second report of a study of children's 
concept developiAelht considering '(1) class differences • among 
children/, (2) methodologit:al problem^ in the application o^f 
scaiy^i^^a lysis, (3) the cumulative nature of conceptual de\relop- 
menty and (4) th^ disparity between child and adult reasoning' 
and-^erception. ^ . m * . \ 
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Strong, P.V^-> «3ir.* Comparative studie^ in simple' oddity learning:'' 
II, Children, adults an4 seniles. Psychonomic Science , ,1966, 6,, 
AlO), 459-460. ^ • ^ \ - • ' • • 

Ss from\the age of 3.0 to hospi tailzied . senilfejt/ere run, on*^ 
identical ^ne-trial, ^two-poiaition oddity problems^ useVi prevA- 
^1 oufely with cats? raccoons, monkfeys', ,and* chimpanzees. ? There was 
a total of 113 Ss. The, youngest child tp learn was 3 years,. 
4 months of age. Sixty-^ur^^r cent of the *6-'year-olds learned 
while all 12"-year-olds anfe college students readied .criterign , 
per^formance with the* second day. Some seniles learned the 
problem but showed atypicalj^insight-like,*- learning^curves. 

' Stfu'bmg, H. F. The'' effect, of perqpptual training upon the 'di^crim- , 
ination, of rajitttivlty of position,. and motion in primary schopi . / 
children. Piper presented at "the. annual meeting of the Ameritan 
Educati"Q*ftl Research Association, New York, jl967. * 



fects of prior exposure to <a) \ the Frostig Program unit on^ 
tion of Spatial Relationships, or to (b) the Frostig X 



The effec 
Perceptic 

Program unit orr Visual* Motor Coordination on second grade;: 'sji 
learning from The^i^Science Curriculum Improvement ^tudy unit on 
Rtelativity of Position and Motion* was, measured ±n this study 
Both the Spatial Relationship group ancl the Visual Motor ^group 
scored higher* on tl?e Relajcivity unit tfean untrained central 
groups, indicating that .both specific and nons^cific tlfensfer 
may .be obtained by exposure to perceptual training. 



\ 

'0 



f 



vSuchman, J. R. , 6c AscHfier, M. J.- M. Perceptual dnd cognitive develop- 
ment. Review of Educational Reswch, 1961, 31 (5), 451-462, ^ 



7 ^ ^ 

' There has been increasing interest in the effects of central and 

intervening proceisse^s on the act of perceiving. ,The construction 

of theories and models of perceptual mediation has not been matched 

by empirical research, however, and a number of hypotheses are 

still in nee?^ of , adequate testing^ Developmental s^udi^s of form 

perception h^e U3ually 'found th^t* cotnmon ^^iec^^itre perceived 

and discrim^^ted more'* readily by young cI:^(|||P|^ are feucli^ian 

shape's. Tl^ act of making' social judgments involves more than 

• simple perceptual discriminations. J. Guilford and his asso^„ 
ciates' tests t^ such factors in creativity as ideational fluency, 

r spontaneous Jfle'xi^ility, and originality. The most recent^ sliudies 
on the-gr^owth of particul£ir^9oncepts- reflect Piaget's influence^ 
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Americarr Educational 



* Modern learpy.ng theory 
ucatiorial Rgia4arch \Jour 



Journ,3»l , 



and the elementary s(jhool curriculum; 



a964, 1, 79-93. 



The iraplidations^ of recent research in learning theory for the 
develdpinent of*' elementary school curriculum are discussed in 
relatioti to modern computer technology. Studies on individual 
differences, immediate reinforcement and overt correction pro- 
• ' ceduras,. transfer, grpuping qf stimuli, and response latency 
' ar,^ summarized and a detailed^ description of the possibilities 
of computer-based laboratory instruction is given. 

Suppes, Mathematical conpepjt^fornjation in children, American 

Bsvehol-ogist . 1966, 21, 139-150. "^^^ 

Four major topicS are treatfi^: (1) all-or-none cpnditioning 
processes in simple' concept formation, (2) some results con- 
■» cerning transfer, (3) geometric invariants of perceptual space, 
and (4) mechanisms 6f cbncept formation. Several studies were 
designed to probe^ the limits of mathematics learning in the 
classroom fo.r ilemeritary school children of various ages. The 
^ c search foij a^ datailed algebra <>f concepts to provide explicit 
and definite mflfchanisms f6r generating new concepts out of old 
.ones may in many situations, perhaps particularly with children, 
be a mistaUen venture. With the exception of a few salient' 
features, new concepts may be formed by random choices, with 
new concepts being. recognized only after one or more instances 
*^ ' of 'the. concept have been reached or put together by accident or 
^ chance. j , - ^ 

\ " . • 

^^uppQr's, P., Binford, ll. flxperimental teaching for mathematical logic 
in the elementary school. The Arithmetic Teacher , March 1965. 
^ ■ * . '^'^ ^ , ' ' 

An enrichment program for fifth- and si2tth-grade students to develop 
capacity to *do ^duction proofs and^ to test transfer of -skills 
irv analy&is and correct reasoning to other subject areas, such 
a\ arithine'tic, reading, and English is described. It was found 
tnat upper quaTtiJ^e could achieve 85-90 per cent mastery compared • 
to comparable unive'r»3ity students. Some carry-over in. critical 
/ thinking, .aj^ attitude into other fields, especially ^arithmetic, 
L reading, and" English,'' was found, and teacher ' evaluation was * 
4 positive. ' 



Suppes, P. Ginsberg, R. Application of a stimulus sampling model 
to children's concept formation with and without overt correction 
responses* Journal of ExperimAital Psychology , 1962, 63, > 330-336. 

^ Fifth- and sixth*-grade children learned two Cbncepts in the binary 
nomtbeq^ system, each concept represented by three different stimuli, 
V- using i^ither a correctnLon (c) or noncorrection- (nc) ^procedure. 



Group nc performed less weil than Group c. Both a paired-,associate. 
analysis and a pure-property analysis, .in which ^11 stimuli de- 
s.cribing a single concept were treated as identical items,, ware ^ 
employed. ;^ * . ^ 

' * » • . 

Suppes,^P., & Ginsberg, 'R, ^Experimental studies of mathematical 
concept 'formation in young children. Science Education , ,1^62, 46, 
230-240. [ V . ' ^ ; 

Kindergarten children and first graders were given training i*n 
mathematical concepts. .Results showed: 1) Ss whx) were required-' 
to /respond correctly to all stimuli learned more,y2) incidental 
learning was not a sigi^ificant factor, 3) conditions defiigned . 
:\to focus" attention pf ^3.^ on stimuli- increased learriing, 4) practice 
in concept- ident?.f teat ion was more* effective iti inducing transfer 
than discrimination* betwden concepts, 5) tke 3-choice tather ^than 
the 2-choice^respo\ise situation proliuced ,rrtore ^earning and, 6) 
l^rior training on concepts did not transfer to related 'concepts. 

Suppes, P., 6c Gin^b/rg, R. A fundamental prpperty of all-br-none 
models, binomial distribution .of responses prior to conditioning, . 
with application to concept formation in cKildren. Psychological''^ 
Review, 1963, 70, 1^9-161. i • • ^ , 

Four iipplications of the basic assumption, of the simple all-or- 
none conditioning model is that the probability of a^correct 
response remains^ constant ^over trials before conditioning: (a^ 
prior to .the last error /here will'. be ho evidence of leai:ning^ ^* 
(b) the^equence of ^res^ponses prior -to the last error forms a 
sequence ^of Berijtoulli trials, (c^ responses prior to' the last 
error exhibit a binomial distribution, -and (d) specific sequences- 
of errors arid successes are distributed in accordancie with ^the / 
binomial hypothesis'. *These four tests were perforn^i^on ^the- 
data from seven experiments concerned with concept formation in 
children, paired-associate learning ^nd pribability learning in 
adults,^ and T-maze learning in rats, pjjovided subsitantial^ support 
of the/all-or-none model, but when Vincent curves were constructed 
' for responses prior to the^lafet'^eriror, some of ^the learning curve^ 
showed significant departures from station.ariness. 

^ * • 

Suppes, P., & Hill, S. * Set theory in the primary grades'*. . Mathematics 
Teac'hers Journal 1963, 13 , No. 2. ' » • 

A. new mathematics curriculum Shv kindergarten through' grade 6 
which stresses structure and foundations was developed and tested* 
Brattxches of mathematics other than arithmetic were included and 



the centralr 6oncept is '^th^t of $et rather than number- Stan- 
dai^dlzed te'st results' indicated that the children using the " , 
set and nutnbers mat^ferials scored at least as tJ^etl on the 
traditional content .as-. ci>ildreft who had been i^ traditional ' 
''programs. In' aaditiorj, a opnsiiierable body of cbntent liot 
t^^ted *by stand$irdlz§d' cesrs was^taifgh^;. 

* ■' ' ■ ' ■ ■ ... jt ' 

T^naka, M. *N. Clkssificatdon sk:^lls in *lst grade children: fhe 
effects of different^ instructional mefihod^. Pajier presentefi at the 
'annual 'iTHBetin^' of 'the Amer^-can Edacsttional. Research Association, 
Chicago, February, WeS. i ' ^ 

■ . . •.. " ■ ■ .. •. - ^ . • ; . .\ 

The effects, of two instructional strategies '(object manipulation 
\ and- picture* verbalization) on the" facilitation of classification 
skills in first-grade children were investigated. It was 
hypothesize^ that^ "manipulatiion'* treatment would be more effe*c- 
. tive witlt- th^ lower ability -Ss and "verbalizatiotr" method with 
the higher ability Ss,* ^The manipulation treatment increased 
scores in all*ranges of Ability while the ^verb-alization -treat- 

■ ' ment was*" very' e^f feet ive with otily "the "high ability Ss. / \ ; 

^ ■■ ' < t ' ■ , ^ ' ' * . . ■ * 

Tanaka^ M^, Gangbei;^ J.^. , & .Helii^ick, . J. S Piagiet fotr first grade 
teachers:", written,..exer^ses for' aspes^lrtg ititelleotual development. 
Paper presented at the annual meeting , of the i^^meri^csfin 
Research Associati(>n, Chicago, FebXiUary, 1966. \. 

Aj.set of five fexercises* i-ntended as a "culture-^ff ee measOre of \ 
level of 'development of mental abilities of childr"^n entering 
first grade is described. The f'^ve^areds testieirare labeled:" 
4^apes and Forms "Spatial Reldtion^, Time Concepts, Communications 
Skiljs, Mathematical Understanding, and Logical Reiasoning* 
Preliminiary trails, indicate that the level of difficulty is 
apprepria^te, and r<?^pon§e froth the chilcjren being tested hks 
'been positive. - , . / 



Taylor, D. W. , & McNemar, 0^; W. Problem solving and^ thinking. Annual ' 
Revi-ew\of Psychology yi955. 6,-455-482^ ^ . ' 4 

A" survey bf'*literature concerned with problem-solving by normal 
adult humans, individually and in groups, between 1949 and. 1954^ 
is •reporbedr.<. Considerations, of set, rigidity , functional 
fixedness, relation of set to other variables, set and- learning 
' theory are covered. However, no studies with young children 
are reported. > ' ^ * 

/ ' - ■ 



T^iirfell, G.,.Jr» The role of incentive in discrimination learning 
in children.* Child Development s 1^58, 29, 231-236. 

1 Differences in the effectiveness of a token incentive, a promised 
reward, ,and iiffihediate reward (^were .x^vestigated in a^ &'tudy with 
groups of children \aged 4, 5, 8, and 9. Ss were measured on the 
learning and trapsposition of a button pushing response tq a 
size>.dise-rimination task/ The "pJromise*' group required 'sig- 
nificantly morfe. trials to leatn the concept than* did all of tHe 
other groups, ' ^ 



TerrellV G.,, Jr., Durkin, K., 6c Wiesley, ti. Social class and the 
nature of^ the incentive in discrimination learnings Journal^of 
Abnormal'^^and Social PsVcholog:v .. 1959, .59, 270-272. 



/This .study- tested the hypothesis'that a non-material incentive 
is as effective as a material incentive for middle-clafes pupils, 
while for lower-class pupils § material incentive is mdre 
effective than a -non-material, one. /^welve Ss in each of the 
a^e categories 5, 6,- 10, and 11, were asked to respond to 
geometric figures according/to a specif ic "^criterion, with one 
I group receiving a light flash as feedback and the other group 
a piece of candy in addition. Warner's Index of Status Char- 
' * acteristics was used to determine class position. . Middle-class 
. children le at ned more quickly'when given a non-material incentive- 
than when given a material incentive, while the reverse was true 
of lower-class children.' " 

■ ' ■ ■ ■- 'i . " ■ • " / ' ^- / . 

Thomas, E.. G. The conceptualization process in advantaged and dis- 
• advantaged kindergarten children. Dissertation Abstracts , 1966, 2Z> 
682-683. , , - 

This study examined the conceptualization of advantaged and 
disadvantaged kindergarten children as demonstrated by their 
performance on an object sorting test to ascertain the extent 
, to which 'the process necessary for classif Icatoty* behavior is^ 
o^perative in the disadvant;agad group and to e'xamine ^he quali- * 
tative differences Betweeyi the performances of the two groups. 
Results seemed to 'indicate that irreparable damage had. not yet 
occurred for the childrejn in the disadvantaged group, suggesting 
that training may still/be fruitful. 

Trabasso, T., Deutsch, J. 'A., & Gelman, R. Attention in discrimination 
J.earning of yojgng* children* Journal of Experimental Child Psychology , 
1966, 4, 9-19. l^'ClS: " ' . 
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The separate, effects of attention to the relevant dimetosidn and 
instrumental responses' to dimensional values on' the learning 
* rfites of discrimination shifts by 4-year-old children was in- ' 

' vestigated. In Experiment I^. in'which patterns served as stimuli, 

the reversal was/>3lower .than either of the^other shifts which 
li^ere^ learned about equally §ast. In llxperijient II, in^which 
objects ^served as s*timuli, ^ the iiitradimen^^naL shift w^S'^'faster 

. - ^ than either- of .the others which were leatned at about the same 

rafte. Results indicate that transfer of an '.observing or atten- \ 
tional response to the relevant dimension" occurred ^or objects 
^ but not for patterns. Although such attention transferred, it* 
was not sufficient to overcome the effects of original instru- 
mental learning on the reversal problem. Thie findings are 
discussed in relatiqp to |wo-stage theories of discrimination 
learning which treat attention arid prior instrumental learning ; • 

a? separate" factors and mediational theory which tends tov— 

identify responding tb the relevant dimension as mediation. 

Turnure, 'J., & Zigler, E. Outer-directedness in the problem sdl-^ing 
of normal and retarded children, - Journal of Abnormal and SociaL 

Psvcholoev . 1964, 69, 427-436, \^ J r ' * ' 

' " ' ... ' * * 

• Two studies were conducted to test the hj^gothesis that the high 
incidence of failure experienced byvcetardates results in their 
employing an outer-directed style of problem^solving. 'px St^udy I, 
which compared performances after sjuccess or failure, retardates 
were found to be more imitative than normals,; and all flie children 
were found to be more imitative following the failure than the 

' ' ' sticcess condition. Iri Study II, ^engaged in certain behaviors 
that if attej^ed to would interfere with S's performance on the 
first obyjectiBssi^mbly task and facilitate performance on the 
second object-assembly task,' and which would provide S with a 
response that gould be imitated on the block-board game. As 
predicted, the retarded experimental group did worse thain the ^* 
normal experimental group on the fijrst ob ject-as5emb^ly^task, 
but was superior to ,the nl^rmals on th(e sdcond object-as'sembly 
task. They also showed a^ tenden^cy to be more imitative'^on the 
fi^ock-board game, and made more glances toward s. ' * . • 

Jylem B. B. Expectancy for eventual success as a factor in problem . 
'soaring behavior. Jodrnal of- EdncHtional . Psychology , 1958,' 49, 166-172 

This study investigated the effect of Vsituat/ional" expectancy 
for eventual success, in a problem solving ''situation on performance 
Fj^ndings dndicarted that: * (a) differential p'erformancQ resulted 
from establishing a "situational" expectancy for eventual succes's 
or failure j (b) encouragement and no comments (control)- were both 
superior to discpu^.gement and to intermittent er^cour^ement . and 




- discouragement, (c) significfi^tly more Ss in the low expe(>tancy 
gifbup^attempted to memorize a s'olutjLoti to.^the problem in con- 
trast to working but a logical solvitionjV and, (d) th^re is an 
inverse "ice la tiohship between an expeotancy for immediate . 
positive reinforcetnent and the decisio»time required for 'making 

, a response. ^ s <^ ^ « 

^ ■ ,\ ' • 

■ , ■ .'■ ■ . . , V - . , • 

Uhr, i. <Ed.-) Pattern recognition - theo ry, exDerArt|en|: computer 
simulations and dynamic models of form perception and fescovery .^ 
New York: Wiley, 1966/ ' '\ ' ' 

: ^ ^ ' \^ \ • / . • . \ \ . ' 

' Ttxe papers included tall intfo *f ive ar^aV; psychology and 
philosophy of perception and discovery, integrations of ex- . 
petimental^ findings, theoretical develogpents, experimental/ 
\ - results from ijpurophysiology and psycho^logy pertiftent to mqdel*: 
Imilding'j and'computer simulations of complex models. 

^ - ^y' ' * .". ^ ' ' ■ ' 

Usova, A. (The pedagogy pf games and its urgent ptobleips .) goviet 

Education , 1963, 5, '29-34. ' * \ . 

^ . * ^ . ■ - , ' ■ ' 

The article indicates a re tjurn. to Froebel's lise.of/games ag ' 
didactic and instructional and. fayors the use of games to develop 
* personality and "train" to line/of thought and behavior. 

Van de^Ge^r,* J. T. , & Jaspars, j/\Mw.'tF. Cognitive- functions-. Annual 
Ifeview of Psychology > 1966, 17, 14$-176. ^ 

■ \ " . ■ " \ ' * . 

Theoretical problems in defining the meaning of* ^'cognition" are " 

noted, and discussion of relevati^ literature is limited to the 

areas- of concepts, problem-solving and thought proces'ses ;9n 

.^computer, si'mulation of thought and reasoning, * ' . , 



Van ParrerepSC C. F. (A, viewpoint in theory and experimentation, on 
human learning and thinking.^ A yita Psychologica , 1954, 10, 351-380. 
(Psychological Abstracts /\955>>> 29, 647) 

^ ' Research suggests that thinking is not so much inadequate as 
<)ne-sided. ,The principle of stratiformity can^be appl/ied ^to 
alitonomous (involuntary and perceptual) as well afs intentional 
thinking and learning. Motivation, mind-set, Gestalt/ principles, 
the work of Thomdike, Heidbreder,' Selz, Ach, and De 'Groot's ' 
• ^ tidies in phase- thinking (as "in chess) are reviewed/. 

■ ' ^ s ■ " ' ■ • 

; / • . . ' , - , . . ../ ■ ; 

Vaughter, R. M. , & Cross, H. A. ^Discrimination reversal performance 
in children as a function of prereversal experience an^d^ overly ai'ning. 
Psych onomicc So^iehce , 1965, 2, 363-364. ' \ ■ 
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S'S aged 4 to 5 were given discrimination rever-sal^CDR) training 
A in .whiqh v^triables were number 'of acquisition trials and type 

* of prerever^al experience (PRE) . Each DR problem contained 

6 pr 18 initial discrimination trials and .pnfe. of 'four single>- 

ol^ject, iriformat ion- trial conditions: ' none. (NO), positive (P),,. , 
. neggtivfe (N)i and mxed .(M). M -experience benefited S more than , 
*N07 P» or N. Inexperience was superior to both NO or There 

'wa^s no difference win DR perfor^mance under No- an4 N' condit|.oh-s. 

D]$ proved more- difficult as initial acquisitioft^Vlength increased. 

■ ' • " . • . • . • ■ : ^ ' ' 

Vinacke/ E.' Concept farrnation in children of^ school ages. Educa- 
tion ,, 1954, 74, -'say-ss^. . ' ^ - 

A large proportion of studies in concept fonnation center around 

* language 'development of childre^ Although concepts can be 
stual^d froii( their effects, inferences can he-r drawn about their 
structural and functional characteristics. -Some- questions on 

* conceplii formation are considered: (1) Is t-here a cbntseptualiziftg 
ability? (2) What concepts "does a cljiild possess at various ^ 
age^ (3) How does a child learn 'a?' particular concept? (4) What, 
in partici^lar, are the^^characteristics of children's concepts? 



Walk, R. D., & Saltz, E. J. Discrimination, learning with varying - 
numbers of positive^ and negative stimuli by children of different 
ages. Psychonomic Science , 19^5, 2., 95'-96. . ^ ' 

Children aged 5^ 6, anij 8 were given a two-choice discrimination 
task with either (1) one positive'^sftimulus and two. or three 
negative stimuli (only ©ne^of which was used at ailtime) or (2) 
two or Jthree positive stimuli and ^one negative stimulus. Younger 
children had ^as many solutions on .each type o1e task while, the 
older Ss wefe sjuccessful only with a single positive stimulus 
and multiple negative stimuli. / , 



Wallachi M. A., & Kogan^N. Modes of thinking in- young children. 
New York:- Holt, <Rineha?E^ 4^d Winston, 1965. ^ ^' 

Creativity and intelligence are considered as "orthogonal modes ; 
of thinking \^hose joint effects are felt in many area^ of 
^ psycholcjgical functioning." Earlier atudies are reviewed and 
jthe research tool which enabled the aifthors to isolate a dimension 
of creativity., whiph is independent of the conventional idea of " 
general intelligence, is .described, A series of highly inter- 
correlated* cteat^^vity t^ts/^hich did not correlate significantly 
with intelligence tests/v/ei^/ Administered to 151 S*s, alopg with 
a battery of intelligence ttsts. Children were rated on behavior 
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in the school environment and tested on styles and strategies 
'of concept^ualization and qategoriziatibn, sensitivity to phys- ^ 
^ iogriomic properties of the environment, anxiety, and defensiveness 
Thte Relation of creattvity knd iatelligence' to the ^sycHologic%l 
variables is treated as correlational, and direction of .tausation^ 
is not considered. Some implications of this work in the areas 
of education and research . on children's thinking is discussed. 

■ V , • t .\ - ■ . • 

: . • ;■ ^ . • , • ■ . ■ . ■ :. ■ . ^ > ■ 

' weaver, E. K., & Coleman, S.. Relationship of certain Science concepts 

to mental ability and learning o-f first grade children. Science 
^ Education . 1963. 47. 490-494. 

^ : A unit of three major concepts (iff science^— time, change, and* 
variety--was taught to *a first-grade ^^ss whose mean ^Core 
- on the Science Research Associates Primary Meiltal Abilities Test* 
vv. was slightly „ lower than' the average. Results ^as determined l>y 

teacher-made tests supported , the hypothesis that average-ability, 
\ ' ^ first-grade, children can learn scientific material in^ terms of 
' \ basic Concepts. ' 

—Weber, E,, & Sjinderlih, S. (Eds.) Primary EducgfCion; Changing , 
, ' Dimensions, fembership Service Bulletin 14-A. ^Assoc^tion forXIhild- 
hood Education, International, l965. » 

Ten authors cohtribute.d chapters with tHe jfollowing titles: The 
Self*--In Living and Learning, Transitions to First Grade, Chal- 
lenging. Children to ThinJc, Acliieving Multidltijenslpnal Learning, ' 
' Differing Approaphes to Beginning Reading, "nW Mathematics" in ^ 
the Primary Grade. 

*' . '* ■ ^ 

Weir, M. W» ^ Developmental chAngtes in problem- solving strategies. 
Psychological Reviei/ . '1964, 71> 41^3-490. - ' ' • 

The performance of Ss at age, levels from 3 yeara to 20 years 
in a problem-solving task was ^nalyaed.v Dependent variables ^/ 
include terminal level of correct resprjj!^e>s^ate of rise to 
terminal level of response, patterns of response, and perfor- • 
mance as'a function of ^a preceding correct or incorrect response. 
A U-shaped relationship be twfeen age. and terminal level of^orrect 
. : ' response was reported, while age an<i simple patterns, oyf response 
bear an inverted-U relationship to one another. KiuMej^s 
* : , shdS^ more^rapid rise to terminal level, of respon/eE^n«'do 
older Ss/ In addition, differential effects of reinforcement 
'\ and nonreinfdrcement are noted among the age. groups, and dif- ^ 
ferential changes occur in these effects as the task progresses. 
Differential growth of the ability to generate hypotheses' and 
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» employ slft^ategies and the ability to process the information 
^ Ss gain from'' their own respond iigig^ is suggested to* account for 
the'raajor developmental differences reported. 

¥eir,.M.*W. Children's behavior in a two-choice task as a function 
of patterned reinforcement following forced-choice trials* Journal ♦ 
Qf Ex:perimen tad. Child Psychology . l965, 2^ 85-91. * ' . 

Onie-*hundre^ twenty chil4ren, af ter^f®rced-choice trials 'acquainted 
th^m witfi the teinf of cement schedules, were presented with a 
^ two-choice, partial reinforcement: situa^tion to test the hypothesis 
that they would prefer predictabler to unpredict^able schedules. 
Chciices of one of the alternatives were reinforced on either a 
50 per cent alternating or a 50 per cent random schedule, ' while 
choices of the other alternative were reinforced on either a 
50, 60, or 70 per cent random reinforcement schedul)g. A signi- 
ficant preference for the predictable schedule was f fecund, but * 
only^ in groups fpr which both alternatives paid off w^th an 
equal percentage of reinforcement, ^ The e'i^ects'' of a predictable 
schedule being apparently weak efiough to be ^yercome by a dis- 
crepancy in percentage of reinforcement of 10 per pent, findings * 
.^'are related to theories of cognitive development afressing the 
' importance of predictaBil^ty,- of cdngruity. * ^ * 



Weir, M. W., & Gruen, G. E. Role of^ incentive level} number of, choices, 

and type of task in children ',s probability learning. Journal of Experi - , * 

mental Child 'Psycholofev , 1965';. 2; 121-rft4, ^ ' ^ 

^ Experiment .included both two- 'and tyire^-choice conditions in a , \^ 

. ■ pfobabWity- learning task in which children guessed which of\ 

* two (or three) milk bottles contained *a "prize. . High (trinkets 

and, toys) and low (knowledge ^of resulf^) incentive conditions • • 
wei:;e also included. Some support was provided^ for the previous 
finding' that in.*this task incentives of high value • profiuce . 
more frequent 'choice of rthe high probability, alternative than 

* . do* incentives of lowei? value. Experiment two wtth^ a button- ' . 

pres-sing tasl^ on three choices, provided evidence marginal ^ 
significance an/incentiye effect in the opposite direction 
\ \ to that found in Experiment one. Large task differences were 

also faund, with the milk bottle task resulting-J.n fewer choices 
, of the high probability alternative^than dichv^tte button-^pressing ^ 
task.- ' ^ ^ * \ ' . > 

Weir, M. W., & Stevensonji H'. W. Effect of verbalizatidn in children's 
learning as a function^-of chronological j age. Chilci Development , 1959, . . . 

30, TTs-us. ' / " . ; ^ ^ 
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Children lear'n to discriminate among stimuli more' rapidly if 
given pretraining in naming the ;stimuli\ or if they attach a 
verbal response to the stimuli during training. It is suggested 
that verbalization of stimulus names provides response-produce^ 
stimuli which increases differences among stimuli and aids 
learning by ^increasing the number of stimuli to which -a dis- * 
crimination resp'ohse can .become attached, IThe assumption that 
the facilitative effect decreases with increasing CA with older 
Children supplying their own verbal labels was not* supported. 
Instructions to verbalize facilitated learning at all age levels. 

Wertheimer,-M. Productive thinking. New York: Harper and Row, 1945. 

New 'experiments T>y the author are summarized and analyzed from 
a Gestalt point of- view. Concrete c^ses of thinking, particularly ^ 
those of Galileo and Einsteinj^ are presented as relatively closed 
systems. • . * » ^ ^ ' • * . 

White, S. H. Discrimination learning with everchanging positive and 

negative cues. Journal of^ Experimerttal Child Psvchologv,^ , 1965, 2, ' ^ 

154-162; . ..." 

t ^ * ' ^ ■ ' . ^ ^ 

Eighty fourth and fifth graders ^were given a "doublervariation" 
discrimination problem where ..both|tlie poai'tiy'e and negative cues ^ 
'changed on every trial. Twenty children wefe hot given pre- 
training, Miwenty were pretrained with a varying-positive condition, 
twenty with a varylng-negativ6 condition^ ancL twenty witlj a . • ^ 
simultaneous discrimination ^robliem With constant positive and ^ . 
.m^ga^tive stimuli.. Most bf the Ss solved the double-variation ' " 
problem with or witH&»t pretraining, and the various kinds -of ^ ' 
pretraining were of little help. It is suggested th<at double- \ 
variation learning is not explainable » by processes conventionally^ 
U3ed to describe learning but may be solved by .a process^-^in which ' 
models o£ seen, cues are repeatedly stored, usdd as templates o » 
for interpretation of new cues,,^nd revised. ^ , 



Whitecraft, R. A., Cob.b, H. V., & Davis, R. T. Supplementary Report: 
Solution of bentwire detour problems by preschool children. Psycho^ ^ 
logical Reports . 1959, 5, 609-611. 

. The performance of eighteen preschool children, agej^ 2,^ ^3, and 
5, was studied on-bentwire detour problems. The .p^formance 
• of the 2-year-old children was comparable to that previously 
reported for adolescent apes and the performance of 3n and 5- 
year-ol<Jr children was as high afe or higher than- that of adult 
"apes. ^ . . 



V 

113 ^ S 



Wils0h, J, *A.-R, Long term, ef fe*ct of structured* training on three l^^^ 
young children, rfaper presented at 'the meet.ing of the California 
Educational Rese.arch Association, Palo Alto, California, 1?66.^ ♦ 

The long term effects of 'training in social and emotional' learning 
with emphasis pn rSl^inforcement, of de^jfxabld^ehavior and im- 
provement of self-Qoncept are rfeportea for three maladjusted 
children. The chij'dren, who had been the subjects of an earlier 
study which empJoy^4 intensive training, were found to retain 
some desirable behavior patterns, as aresult of the training, 
particularly when in similar situations; but the overriding 
effects of. home and environment were noted. • 

■ V ^ ■ ' ■ - ^ ' _ , •- * 

Wilson, W. C. Im^atiqn and the learning' of incidental cues by pre- 
school children. Child Development . 1958, 29, 393-397. 

, The hypothesis "that the process 'erf learning to perform an 
imitated response in an ap'propriat«\ situatiorf in the absence 
^ of the model is essentially thdt of learning of 'incidental' 
cues" was tested in a study using, preschool children in a • 
twc^-choice discriminaPtion probfem. The hj^pothesis was con-i 
firmed and results showed that learning was "more efficient* 
using the imitation method than using the trikl-and-ejrror 
method. " ' " ' ' , { 

Winer,' G. A. An analysis of the rOle of set in»?th'e child '^ acquisition 
of number, conservation. Paper presentefl the meeting of tha.Eastern 
Psychologfcal Association, New York, .April, 19'66. 

In ^ study^'to determine whe^ther Smedslynd s apparent success in 
, inducing consetvatipn of nui^'^er with* co^itive conflict sitfia--. 
\ tions can, be explained by the Ss' acquisition^ of a set to respo^id 
to addi|^ion/sut>tractlon or change in shape, kindergarten chkldrey 
' .were assigned>1:o one 'of three trailing groups: addition/sufo- 
* traction (A./S) set training, perceptual set training, or no^ 
training. The ppediction that subjects who had A/S training 
/'would conserve j^as confirmed, but conservation behavior failed ^ 

/to gen^ralize to^an alternative ^test of conservation of' number 
.or to conservation of continuous quantity. ^ 

Wittrock,' M. *C., KeislarJ ^E. R., & Stern, C. Verbal cues in concept 
identification. Journal of Educational Psych^logy ^ 1964, «A, 195-200. 

The study investigated problem solving and transfer produced by. 
a single word or a single 'sentence spoken to klj&ergarteri children 
while they \frere solving problems. The ba3is of pije<^icting the 



, effeqts of these words or seritenc^rf- was the hierarchy of a^sf- 
. ciations taXight them during about thtee months of preliminary 
training and testing before the experimental groups- were formed,^- 
It was hypothesized and verified (.01 level) that a verbal cue 
' for a class of problem produces greater transfer^ to new instances 
of the same, class than do either more general *or more' .specif ic , 
•cues. Apparatus which automatically presented sequences of ^ 
pictures, sound, individual reinforcement, and recorded the data 
for 10 students simultaneguSly is described. -4 

. " * ^ ■ . t . , -V'. 1 , 

Wohlwil]., J. F,. 'A study of the development of the number concept by'* 
scalogram ^nalysis. Journal of Gene-tic* Psychology , 1960, 97, 345-377. 

This study Investigated tthe developmental process by which young 
^children arrive at an abstract coi^^cept of number, usSng a . 
matcljing-to^sampXe technique. Seventy-two subjects were tested' 
ranging in »age from 4 to 7 V^^rs^ Sca^ogtam analysis was used 
and results co^rirmed the theotetic.ai views 'of Piaget 's in . 
demonstrating the existence of a relatively uniform 4evelopmental 
sequence in the formation of number concepts. . 
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hlwill, J. F. Cognitive 'development and the learning of elementary 
ncept^.-* Journal of Research in Science Training i 1964, 2^, 222-226. 

Longitudinal studies and a sequential analysis -are seen as 
J ig^eQessary to solve the mystery of cpgnitive development.' It 'is 
suggested that, as child develops, his perceptual set in 
approaching problems -is- supplemented by a different set which 
has more to do with symbolic opeifations relating to 'concepts. 
The development of, this new set is, discussed together with the 
rol-e of measurement in the developmental process. Implications 
ar^ draxm- for providing general types of early experiences to 
facilitate cognitive development. * , . ' - 

) . • , 

Wohlwill, J. F*, & Lowe, R. C. An experimental analysis of the ^ 
development of the conservation of numbjer. Child Development , 1962, 
33, 153-167. . * / , . 

Kindergarten children may learn that the number of elements in 
.a set 'is conserved under changes in the arrangement of the. 
elements, but such^^^nservation responses mastered ks empirical 
facts and show rto tr^sfar to a 'different situation in what ^ 
the child's undef stapling of principle of conservation is 
asses'sedN ^Sst^ersisted in non-conservation responses even when 
made tb^count the two collections' being (compared to verify 
numerical identity empirically. . " v 



1 



115 



Wohlwill, J-. F., 6c Wiener, M. Discriinination of form orienAtion ifi 
young children. Child Development , 1964, 35, lll3-1125. ' ^ ' 

A set of matching-to-sample trials, requiring the. differentiation 

of outline figure from its up-down or left-right reversal, 

was given to 1^ subjects from 47 to 56 months. Ss showed a high 

V l^vel of prof/iciehcy irf the task, indicating A well-develojped ^ 

^bilit^ tQ respond to, stimulus orientation as a dif ferenti>ating 

^. cufe. Analysis of errcjrs arid latency data by type of stimulus 

^figure gave some support to Ghent's downward scanning hypothesis, 

insofar as up-down Reversals gave rise , to fewer errors than 

left-rigljt reversals ;^ and strongly directional figures showed 

flower latencies -than weakly directional ones. * 
• ■ ♦ * ■ 

Wright, J. C, 6e I^agan, I J. (Eds.)? Basic, cognitive processes in * 
children. Monographs of the Society for Research in Child Development , 
1963, 28,; (2, Whole No. 86). 

Aj. report of the Second Conference sponsored bjr^the' Committee on 
Intellectual Processes Research of the Social -Science Rese^irch 
Council, the monograph includes articles on perception, mediat- 
ing responses, discrimination learning, styles of conceptualizatiorf, 
the develppment of equivalence :trans formations., mathematical • ^ , 
models, and Spviet research in Children's cognitive processes. 'j 

Yates, A.^ J. Speed and personality factors in the ir.tellectual 
performaYic'e of young children. British Journal of Eddcational Psy- 
chology , 1966, 36, 312-316. ' ' - 

■ ■ ' - ^ - .. ' 

A group of 100 9-year-61d pupils was giX^en part of Progressive 
Matrices and an Arithmetic test with initial and final. time 
IpLmits. As in previous studies with uni\^ersity' students, groups 
of ;Ss could be identified wha were slow but accurate workers ' 
whose- intellectual level was severely underestimated by imposed * 
" time limits. It was also shown that the same'Ss tended to be 

handicapped by imposed time limits on *both te^ts. No- relationship 
between preferred work method and Neuroticism or Extr avers ion 
scores on the Junior MPI was found. ^ 



Youniss, Ja^ Concept transfer as a function of* shifts , ^age, and deafness. 
Child Development , 1964, 35, 695-700. 

• *' ■ ' 

* * Hearing ajid deaf children, ages 7 and 13, were tested iw three 
^ successive sorting tasks." On stage* two, ksilf the Ss performed 
iritradimensional (IN) and the other half extradimensional (EX) 
ishifts; and on stage three, ^'haljEj of both, shift groups made another 



IN or EX shift. Apparently IN were 6asiei? t^lym EX shifts, - 
both stage's, except *when EX -shift was made to a previously , 
relevant dimension, wfi^ile shift diffferences were in agreement * 
with mediating response principles/ lack of reTiabXe age and 
dea^ess effects suggested tnat miniti/al l^ihguage e3f()erience 
o was necessary for mediating'response utilization in this^task. 

Yo\iniss, J., & Furth, H.(G. «^A.tt^iiunent and transfer of logical 
connectives in children. Journal of Educational Psvchaldj;^ , 1964, 
55; 357-361. ' ^ ^ — 

Children — CA 10 through. 1L3, classified by correction procedure 
instances of conjunction, e:<clusive disjunction, and conjunctive 
^ absence--responded by means o£ symbols which distinctly repre- 
sehted logical connectives and stimulus elements. Ss who had 
^ attained criterion were asked to identify newVLnstfances of these 
classes by means of the learned symbols. On tne uncorrected 
transfer task with new instances the 2 older groups wer^, clearly 
. superior to the youxKer ^s. Apparently success on attainment 
I could be achieved thfaugh pete, but only the. older Ss leffrned 

at the san^time that Jthe symbols referred to logical connectives. 
Re^^ults^*<lpport Piaget's distinction between 'boncret^ and formal 
ope'rat^iiM developmental stages. * 

Zeil^r, M. Solution of:- the two-stimulus transposition problem by 
four- and five-year-old children. Journal of Experimental Psychology , 
1966, 71, 576-579. . T 

- . Sixty-four 4- and 5-year-old children were given a transposition 

test with stimulus pairs from 1 to 4 steps larger^than the training 
set. Ss wec^e trained and tested on pairs that either had an^ , \ 
intrapair area factor of 1.4:1 1.96:1. All Ss were able to 
vejrbalize *the relevant relationship. Ss with 1^6:1^ sets learned 
(^the training discrimination faster than the , other group and 
transposed in al^l tests. The |..4:1 group regaled tfhat increased - 
difference between the training and test sets resulted in de- 
^ 'c^a^sing transposition. 'Data/indicate that a determinant *of the 
basis of solution of the transposition piroblem was the difficulty 
of the training discriminatipn^* Uniform relational learning 
may be <a{ function of tfle int^ei^ction of an easy discrimination 
with verbai^prpcesses. /^^ a ' , 

Zhekulin,-S. A^. The development of intellectifal operations in problem 
solving iA school children. \Novh>sy Psikhologii . 1965, '2., 79-90. 
(Child Development Abstracts , 1966, 40, 21) ' 
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Th^s 8t«dy investigated the developmejnt of mental processes in 
10- to' 16-year-old school children. Three levels in problem 
solving were identified. At the first level school children 
, solved problems without comprehension of a given. function by 
sequential transition from subject or unit, forming a sequence, 
to^nother* At the second level school children comprehended 
^ function" only partially; at the third level, completely. The 
height of the level was expressed by the degree of rationality 
of' employed algorhythms in problem solving or in the economy 
of pecessary steps. . 



Zigler, E., &DeLabry, J. Concept switching in middle-class, lower- 
class and retarded children. • Journal of Abnormal and Social Psychology , 
1962,. 65, 267-273. 

This study tested performance on a concept-switching task under 
different reward conditions with middle-class, lower-class and 
retarded groups matched on mental age. Intangible and tangible 
rewards were used with each type of subject. Middle-class sub- 
jects were expected to perform effectively under the intangible 
/ . rather -than tangible-reward condition and the lower-class and 
retarded s*ibjects more effectively under tangible reinforcement. 
It was further hypothesized that the middle-class group ^would 
^ perform better than the other two groups under intangible rein- 
forcement, but that no differences would be found if the optimal 
reinforcement was used with each group. ' In general, the findings 
of the study supported the hypotheses. However, when the middle^ 
class intangible group wds compared with the retarded and the 
lower-class children urfder tangible reinforcement (defined as 
optimal reinforc^jment for each group), no differences in perfor- 
mance were found. ^> 



?igler, E./&Unell, E. Concept-switching in nottoal and feebleminded 
children ^s a function of ireinforcement. American Journal of Mental 
- Deficiency , 1962, 6^, 651-657* 

Feebleminded; and norjnal children matched for MA were given a 
, concept-switching task with half o£ »the Ss receiving an intan- 
gible reinforcer for correct solution to the problem and th6 
other Ifalf receiving a tangible reinforcer. Both feebleminded* 
and normals switched more readily under the tangible than under 
V the intangible^condition. Types of Ss showed no differences in 
performance. 



Zimiles,^. A note on Piaget's concept of conservation] Child 
Developm?ntt , 1963, 34, 691-695. 
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* ' -The suggestion that short training periods can be effective in 
changing a child's approach to conservation, made as a results 
' of a study by Wohlwill ajtd Lowe, is challengecl; and an alter- 
rtative interpretation is e^fered which is felt to b'e more 
consistent with the operations used in the Wohlwill ^and Lowe ' 
study. ' ^ 

Zinchenko, ^. 1. (Formation of method *of logical memorization in 
first graders.) Doklady Akademiya Pedagogicheskikh Nauk EISFSR , 1959^: 
6, '63#66, (Psychological Abstracts , 1961,^35, P 387) " . , 

■ • ■ 

It appeajrs that first graders cannot use classif icatioxi spon-^ 
K taneously but' that they can be taugKt to make use of classif icatioft. 
Classification anfe memoVizing remain two separate acts of the 
learning process ;) first Ss have to classify, and then to learn. 
A^omplete subordination of classification to the learning pro- 
• cess necessitates a higher v development of mental abilities. 

Zunich, M. Childt^n's reaction to la^lure. Journal o f Genetic 
Psychology , 1964, 104, 19-24. 

" • 
This study attempted to (l) "observe the frequency of behdvicTr ' 
responses which a child of preschpol age gives when confronted 
with a failure situatioh, and (2) to compare these behavior 
responses with respept 4:o sex and age of the^child. Major 
:j|¥ndings. were as follows.: 1.. Most^^of the children made ^ an 
attempt to solve the problem alone. 2. Behavior responses 
fiuch a^ emotioridl response , facial expression, and seeking 
information were observed mosf frequently. 3. Four-year-olds 
-expfe^ed more facial expression^ and rationaliz^tiijg behavior; 
while 3^refir-olds^ expressed a significantly greater number of 
behaviors as no £itt;em*pt, seteking help, and seeking information. 
4. Boys showgd more destructive emotional-response, . faciai*—^ 
expression, rationalizing, and seeking-help behaviors; while 
girls showed such behaviors as attempting to Solve alone, 
seeking contact, and seeking information." 



